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- MOLD COOLI NG OF PLASTIC PI ECES TECHNI CAL FIELD 5 The present invention:
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relates to nethod and apparatus for cooling nolded plastic pieces after
the nolding is finished. In particular, the present i nv$§£®nmgl ates to
met hod and apparatus for post nold cool ing of plastic pi rein at

| east t\/\o\’m)wwﬁ@ statr ons ar e provr ded to cool the |mterlcmwomf4 t he .
pl astic pi cBEH OR_BOSE) MOg OLMNE A {8 :
apparatus wherein pressurr zed seal i ng of each pI astr C piece is carried out
at a cooling station such thatEGHNMICRE #JELPe seal does not contact the '
plastic piece. The present invention also relates to method and apparatus
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Opti M zersiglea0ebi BeolOftHET eabdyl ofDbHethd| ASELL: PALES, SORE kLS (for
exagpl elata&tlbﬁ Qras‘ YeBeANS tmlégh&ﬁla!rﬁﬁ Fﬂiu%cttu 0@5&@8& gmgéguftg LFT resin,

and can have wall _thic Iine ses 25 vary Lom a greater than
andl onsequentﬁ quire ext e a3t ape°r°° HE T dify into

def ect - FPee Hhart'ee F%ga‘“\ﬁev\%efalleéo?far“f’% ‘E%‘}féﬁta‘éhet ﬁé%s‘etlr?aaee‘ter ontTke mat eri al

t hat haBresent gllfthee*SIrcst ance txeiphes mib hmeghod r andf eppatdtke plhastic resin)

can exblditica pieeheabiiy’ phleroneRa bhatidean warpdueatdekectjueeparts 30

af ter ttaayorlaavforbee@ el@atek f aomd hgramdd  bnoddie Cﬁﬁeefeg;blh)ﬁ-r perforns

- sone . of f Ut a&oﬂu’{;’;&ié‘@ def elcct S & & ystallinity: The resin
recrysta |zes ue to e eI ev errperature of the core resin not

cool i ng qui ckly enough. The 35 V\/m te appear ance of the crystals inpairs the
clarity of the final prCRAGEEROUND HE ENGENrsoms: The ej ect ed perforns,
initially having solidified surfaces are reheated by the core nmateri al

whieh gausesetiNersSPbiacR IO 20118 RRdcbe £ASI Y- BR 1L Ly, $QUR] i JBS 40 this
surfacellgje&eagljl ngof&ggbenagﬁyreere @engugh %10 Lause tauchi Pq parts to wel d

t oget her Geonetri € I nhaccuracl es: I Nng par V- COO| e dpemt)orlr?s or
arious seguences to cptimize the cool:r.ng of freshly molded plastic

parts. Some parts (for example plastic preforms) are typically

injection-molded using PET resin, and can have wall thicknesses

25 varying from abeut 2,00mm to greater than 4,00mm, and conseguently

require extended cooling periods to solidify into defect-free parts.

Heavy walled parts (such as these made from a material that has a

high resistance to thermal heat transfer, like plastic res:‘t’_n) can

_ exhibit a “reheating” phenomena that can produce defective parts
30 after they have been ejected from the mold.

In the case of PET performs some of these manufacturing defects. are:

s Crystallinity: The resin recrystallizes due to the elevated
‘temperature of the core resin not cooling quickly enough. The
35 white appearance of the crystals impairs the clarity of the final

product.

e Surface blemishes: The ejected performs, initially having
solidified surfaces are xreheated by the core material which
causes the surface to soften and be easily mar:red. Sometimes

40 this surface reheating can be severe enough to cause touching
parts to weld together.

s Ceometric inaccuracies: Handling partly-cooled performs or .
attempting to further cool them in devices that do not maintain
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attenpting to-further’cool them-in .devices that do not nmaintai n 1 13 OCT
2006 WD 03/ 097326 PCT/ CA03/ 00414 their geonetric shape while their '
surfaces are reheated can cause the preforms round dianeter to becone
oval shaped or the snooth surface to becone winkled o sgptiogear. 5 The
above- not ed problens could be alleviated sonewhat by extending the cooling
time of theobpypexéi on nol ded perforns. However, this wcdhlcaefssa t he
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nol d coo ‘?eé’ﬁma‘flon % s‘ﬁ‘o lﬁ’ EP%LE%D Pat °ﬁ?’5|\%§e ehgn,
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- her ei n 1poviferdrc eend0 it didedr sappradatchet predxtendinngubdmmenioly g tine for
perfOFFEEaﬂdSetﬂ.Qwrl’d]hbh’l:idaﬁlaﬁeI urtselicanlydi nge MBETbRE st fabe ClegergrdrBan one set

of inj ectlo in or es, ar.e lLoyed. _An le.is the I'ndex machine,
Shown Ee oo BB, SefeB L eR8ls A0 B I8 60 55 ana
5,817, 345 (the. contents of each being incorporated herein by reference),
whith t®mcheasling sdetuonet obl aekcthallivmgodrdr becismandrelfegued cathe sets t hat
are sequgRbtadd ymomateg sidipmene €aviéy Setcio mdabgh thaakenj essipn nol d
perfor n&gn&%?&éﬁﬁ:@ m::g@gngorl:htehbs,oéﬁjc@gm?fefficiency of the equipment.

Injection meolding cycle times typically were halved from 25 seconds

to about 12 seconds or less in some instances depending on the

25 perform design being molded.

Some examples of post mold ‘cooling technology are shown in U.S.
PatentrNos.: 4,729,732; Re. 33,237; 5,447,426; and 6,171,541, the
contents of each being incorporated herein by reference.

30
Ariother approach to extending the cooling time for performs is to
utilize a turret molding machine in which more than one set of
injection molding cores are employed. An example is the Index
machine, shown in U.S. Patent Nes.: 5,728,409; 5,830,404; 5,750,162;

35 and 5,817, 345 (the_ contents of - each being incorporated herein by
reference}, wh:Lch teac:h using a turret block having four faces and
four core sets that are sequentially mated with one cav:.ty set to
hold the 1nject1.on mold performs. -Preforms molded on . this kind of
equipment can be produced in molding cycle times of typically 10-13

40 seconds.

A disadvantage of the above-described approach ig the cost of the

additional core side tooling that is required. In order to reduce
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' equi prment can b.e-:f[cir oduced i n nolding -c,y,cl e times of typically 10-13.. 40 -

" seconds. A di sadvant age of the above-described approach is the cost of the

additional core side tooling that is required. In order to reduce 2
OCT2006 WD 03/097326 PCT/ CA03/ 00414 this cost, |ndex nachigwgﬁ-r%%h f ewer
core side tooling sets were enployed. However, to maintain the cycle
times, adM@@ridte post nol d cooling devices are neederCWorGoOmp ete the .
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pl astics pheces. or di t I rst. aspect of theée préesSent invention,
st?uct usr'ed%fsg&én %(930? ége%g; aé)eggpovllsj ed tﬁ“ﬁr LHHIThY &%pl tACRI i¥8i8f pl astic:

parts WITSFBBY -8t HKEDNY SEFPGRe/ step is configured to hold the
plurality of plastic parts oriented such that closed ends thereof are

di sposethetrefiared athdmesi tle of héel t dke QsbrShdidct 868 ia0d RPBHy eRds t her eof
are di spgsedcdonaid AN post&iede rabid hectf ke AUt 35 185 WL €pyriA, NOVenent

st pyict Urpd,siep 415 L gur to,cause relative novenent between_the take
out structur?andégﬁ%%ésjt_g%&g gflmea%f’-i Fé &c?oroldleﬁﬁaassteat‘ih&n °2A8 &fsecond

- cool-i ng“SPRETE ™ Fadtc pieces.

SUMMARY OF THE INVENTION

25 It is an advantage of the present invention to provi'de post-mold
cooling method and apparatus for efficiently cooling molded plastic
pieces. ‘

" According to a . first aspect of the present invention, structure
30 and/or steps are provided for cooling a plufality of plastic parts : \
_whereby a take out structure/step is configured to hold the
plurality of plastic parts oriented such that closed ends thereof
are disposed toward an inside of the take out structure and opeﬁ
ends thereof are disposed toward an outside cf the take out
35 structure. - A movement structure/step is configured to cause
relative movement between the take out structure and at least one of
" a first cooling station and a second cooling station. The first
cooling station includes a first cooling structure/step configured
to provide a cooling fluid to an inside of the plurality of plastic
_ 40 parts through the open ends thereof. The second cooling station
'includes a second cooling structure/step configured to provide a
coolin_g fluid to an inside of the plurality of plastic parts through
the open ends thereof. ‘



.cooling station includes a first cooling structure/step configured to
provide a cooling fluid to an inside of the plurality of plastic 40 parts
t hrough the open ends thereof. The second cooling station includes a
second cooling structure/step configured to provide a cooling fluid to an
inside of the plurality of plastic parts through the opqg @Qﬁg hhereof 3.
. 13 OLT. 29883/0000,03/ 097326 PCT/ CA03/ 00414 According to LESH aspect of
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plate. A control structure/step cauges the movement structure/step

to move the plurality of plastiec preforms from the First cooling
25 station to the second cooling station.

Zj;cc.:ording to a third aspect of the present invention, plastic
:Ln:.]ection molding structure -and/or steps include a plastic moldiﬁg
unit/process having a plurality of mold cavities and a plurality of -
30 carriers qonfigured to provide a plurality of plastic parts. A take |
out device/process. removes the plurality of plastic parts from the
plastic molding unit/process. 2 movement structure/process is
con-fig-urfad to cause relative movement between the take out
device/process and at least one of a first cooling station and a
35 second cooling statipn. The first cooling station includes a first
cooling structure/process configured to seal a Pressurized coolin
filuid on an interior of each of the plurality of plastic parts Thz ’
second coeling station includes a sgecond coaling structure/p;oc‘ess

configured to provide a coolin i i
g fluid to an inside of the 1 i
40 of plastic parts. Pty

Ac;ordlng to a fourth aspect of the present invention, structure
and/or steps are provided for post-molding cooling a plurality of
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'_ 3; pI astic -nol di ng uni t/pr. ocess A rroverrent st ruct ur e/ pr ocess is .confi gur ed
" to cause rel ative novenent: bet ween t he take out - device/ process and at -

" least one of a first cooling station and a 35 second cooling station. The

first cooling station-includes a first cooling structure/process
configured to seal a pressurized cooling fluid on an i3 @CiTo20bf each of
the plurali t¥( of pl astr c parts. The second cooling st /&Qsiﬁﬂﬂ udes a
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havi ng parps Wwhabngly thé wwobth@Engens for injecting a cooling fluid into an
interior of, corresponding plastic parts through the exposed ends. 10
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cool i nghaedikenri npen ténsise PO STHE i Hlﬁealfé:prEr‘é‘?cilﬁ}g o‘?“‘g a5%ic parts

Seal i Ngstiaet Hoe irgepting dedodlong mwdbmniptot hee eposed ceftiLof ¢ he -

Pl al idy-0f; g -asd '1I§ 1dRAREES g agbiBniy pesstne: ¥ cordvidkd efois provi ded

for causl 9? th&se&poggd é%&&céﬁr&ea&ﬁukgﬁ@' Wl jibyeof a0kl mgopi ns to
P

i nj ect 8o air 1nto ral.i of tlc d i:nt ai n

pr essurd@PLaRt éirﬁ““?‘f)r% gﬁ‘e?c”i‘ bﬁ e%’f prdggeaﬁcr’]}e el d‘;gfS tﬂ%{ soé%etlﬂgease the
pr essurssrucersoradidn §be or et kBh %fsr?@&%l?ﬁ 8 pPeélé]rﬁCtr AVEHt Yol struct ure
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regei Vigmbibgwhifh cheGeickesrd hendliashi o pebéarentiaicirethat.an open 25 end
of the plastic preformis exposed, the receiving tube being in contact '

with an outside surface of the plasti Y ng Ddcs | nserted
t hr OughA"t"r?edb‘Eent%n%I Bf,xii asﬁnlegg tf % re Sgém%%l? 1’% grgﬁdn stPL':, u

and/or steps are provided for cool ng & plastic prer}orm, including a
receiving tube which receives the plastic preform such that an open
25 end of the plastic preform is exposed, the receiving tube being in
contact with an outside surface of the plastic preform. A cooling
pin is inserted through the open ‘end of the plastic preform inte an
interior thereof, and 1njects a cooling fluid therein. A pressure
seal is coupled between the receiving tube and the cooling pin to -
30 .maintain a pressure ineide the plastic preform higher than ambient
pressure. The pressure seal is configured to permit £luid
communication between the inside of the plastic preform and a
portion of the outside of the plastic preform. - -
35 According to a s_ex.;enr:h aspect of the present Iinvention, structure
and/or steps are provided for cooling a plastic preform, including a
receiving tube.which receives the plastic preform such that an open
end of the plastic preform is exposed, the receiving tube being in
contact with an outside surface of the plastic preform. A cooling
A0 pin is inserted through the open end of the plastic preform intc an
interior thereof, and injects a cooling fluid therein. A pressure
seal is coupled between the receiving tube and the cooling pin to

“maintain a pressure inside the plastic preform higher than amblient
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interior thereof, and i nj ects a cooling fluid therein. A pressure seal is
coupl ed between the receiving tube and the cooling pin t?a%?c 'Déeﬂ ain a
pressure inside the plastie preformhigher than anbient ) ‘Fg[; ssure. The
br essur 553k 5 hoptl oured. Lo aar ol to L) uld ; communi calCBitimogen the
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pressure inside the plastic part is reduced; and (iii) the cooling fluid

provi dePeITIPrOVEUeaf Bipker atrnstti R Zef lbweebref t Brvehhopr essueanseal

rel easedndioiie Preessumre spodvitiedt fohe cobutidher aealbag Jikwid flushes the

! ng de_ bicltuies pltaséterePantizor A6 R 19 ﬁblrgiﬂt_;ha a;ﬁ%%%ic %farE G Br esent

I nvent | BeheiSht UGIM! €hat an opening of the plastic part is exposed; (ii)
positioning a cooling fluid device Eo provide a cooling fluid to an
interior of the plastic part through the opening; (iii) sealing the
interier of the plastic part  from ambient pressure; (iv)

30 pressurizing the interior of the plastic part with the cooling fluid
to higher than a.mbient pressure; (v) depressurizing the interior of
the plastic part to ambient pressure; {vi) flushing the interior of
the plastic part with cooling fluid; -(vii} re pressurizing the
interior of the plastic part with the cooling fluid to higher than

35 ambient pressure; (viii) again depressurizing the interior of the
plastic part ' to ambient pressure; and (ix) again flushing the

_ interior_ of the plastic part with cooling fluid.
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and/ or steps are provided for cooling a nolded plastic part, 25 includes
structure and/or steps for: (i) holding a plastic part in a receiver such
that an opening of the plastic part is exposed; (ii) positioning a cooling
fluid device to provide a cooling fluid to an interior of the plastic part
t hrough the opening; (iii) sealing the interior of the plastic part from
anbi ent pressure; (iv) 30 pressurizing the interior of the ptastic part
with the cooling fluid to higher than ambient pressure; {9)08fep@®ssurizing

the interior of. the plastic part t nbi ent pressure; (vi) flushing the
interior }S?Ccﬁ lélgpp%s{)itcenﬁhr?gf@ﬁcith Ogogﬁ“? r%b“estBFdfn“e(“\?ilPé" reH5re5%uri zi ng

t he i nterfporcoflinye apbastalcitpapt piddtitcheaeoel | igplhbityt aakegher than 35
anbient p re;,(Vihi i essuri zing.the interior.of the plastic
part o anpiin Wiggahel, 898 RAERIECI ELOGRARE R Frelbaf] 876 The

pl asti c partenidch @bl thgtf tlikd 4046 18=:Q0F 20606difeecordditngatd @ tent h

aspect of ihheqpresent;bnvgnti Qe appacatus (for 9&3' iglgda p%rw@m;y of
pl astic parts, conprising: take out neans élA', 103) for RoT di ng t he
plurality*6Frptlasfre pHePssedritepsd sWchothidec| obedadAdstakserewf are

di sposed tewat€han (insi de3pf satchdrakendis strdict usse (E4r 1Q3)iand open
ends thereof are disposed toward an outside of said take out structure
(14, 103) "“roVeretVREaENs E18°°1 08 % & “Eatsi Mfarfel bt i vi¥3doe8fett bet ween
sai d takeleatt neaasofld, AN amshdatiohiastsonacaf @of i rists)candi td oni ng
station (22, 106) and.a .secqgnd.condjti oning ation (20 06);.the first
condi ti onisﬁaonqgt%%r}dg%lf?fg 1%@)(%1?%?%% ngdépi’r Ztﬁ“ecgﬁﬁf{i %?ﬂoﬁél(gpjerhgent s (24,
31) for prdetdimg(a.codla)ngricludtng of arst nindétodninye gileweatst y24,0f plastic
parts thraughsthe gpen ends fhereof,an ressuri zi ng, . se, . t.he cooling
fluid on angi nt e‘r%irpr ofﬁ?hec pjfeia{%?i (l:ap(gr%cga?o%g%(ipcgenggt Ellégﬁliélé:?ll%:typart; and
t he secon@f c&AdPti®ni PRF St atHowugRo, t1e6) drael udkhrAg saberebtondid i oni ng

el ements (2dssifdd)1h9r Pk avddi RBeac6OPIANGE LY dnt O, athdhshde pfipe . the
plurality of plastic parts opposite a gate area. According to an el eventh
aspect of PLARST eBRNE° | hVeffPBRY dhendtfsdior RG6F i Mgca Plaur aFFe of

pl astic pabhsitieeapgi sikagidhe (26t epss)of ind1eaDNg Ngeddits phaHaAkLEbY:Qf plastic

parts f rog‘!l_g'merﬂ:lsaﬁ&i,c J‘[B| glo?gpyoryitdiggl Qgco%lgggefl%%td ggaapns ;ingja'_'ggloq‘g relative

the plurality of plastic parts opposite a gate area.

According to an eleventh aspect of the present invention, a
method of cooling a plurality of plastic parts, comprising the
steps of: removing the plurality of plastic parts from a
piastic molding unit using a take out means; causing relative
movement between said take out means and at least one of a
first cooling station and a second cooling station using a
movement meansy; at one of the cooling stations, sealing a
pressurized c¢ooling fluid on an interior of each of the
plurality of plastic parts; and at the other cooling station,
providing a cooling fluid to an inside of the plurality of

plastic parts.

BRIEF DESCRIPTION OF THE DRAWINGS

The advantagecus structure and/or function according to the present

invention will be more easily understood from the following detailed
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- movenent .between said take out means and at |east:- one of a. first cooling
‘station and a second cooling station using a novenent means; at one of “‘the = -
cooling stations, sealing a pressurized cooling fluid on an interior of
“each of the plurality of plastic parts; and at the Othef?WﬂIEE? station,
provi di ng cocg)l i ng fluid to an inside of the plurality o plastic parts.
BRI EF DESCA S ORGP  THE, DRAWNGS T advantaoeeus. st AELGAEMAg or ‘
functi on ACCoOF di ng to T e present invention w I P& nore easi y ‘under st ood
from t he® fioH I ng detailed 6A 13 OCT 2006 WO 03/097326 PCT/ CAO3/ 00414
description of the preferred enbodi nents and t he appended Draw ngs, as

f ol | owsFiduirgur exchoe 08 iaSesda vibdefveewlafing mmihdhagyraehisbewsystiem show ng
a 5 mohgiddyt ik kR &0 2kdo9neboREidd, 0Bna ankk tRe:PASa wRbigool i ng
turret rotatin .atlifll\}\?ure 2 conprises a section view of a cooling tube and a
pressurirzing plug wth a freshly | oaded preform 10 Figure 3 conprises a
section view of a cooling tube and a pressurizing plug with lLoaded preform
after pFeswariZi ngmefsgar e2 4 seobipm sekewn o8ctd orovliaw oful cewdi ng tube,

and a bbowisogizity pluy WhSerd ededliyOol@eIcloprarobhgure 5 conpri ses a section

vi g of a cooling tube, and a conbined pressurizing plug and blow ng pin
with preform during pleform..condi tioning, 20 ELGHE S.cmpLiges a section
view of & cool1.ng tUoE, “and a Conbi ned " pressuri 21 r_lg,gpl ag and bl 6wi ng pin
Wit h. pr BFGSHT L3RR DAt ArRRHt Pyt Fgﬁrear?%f*%mn%-he performinterior.
25 Figure 7 conprises a side view of a nblding nmachine systemw th a post
nol d copigurg tutdgirikss thesckbrbdisvdew (bDadl)copdsnd | tabe, FRuglke b8owiagpri ses a

si de Vi g Qhsa-vmal g0 pBRERine systemwith a post nold cooling turret in
rotating position. 30 Figure 9 conprises a side view of a nol ding machine -
systemw th a post nold cooling turret in aqne of .the conditioning '

(tl'eat gfe 5 comprises a sectionview of a cooling tube, and a combined
_ pressurizing plug and blowing pih with preform, during preform
conditioning. ‘ h
20
Figure & comprises a section view of a cooling tube, and a combined
pressurizing plug and blowing pin with preform, with a pin partially
retracted te vent the perform interior. T
25 Figuré 7 comprises a side view of a molding machine system with a
post mold coecling turret in the transfer (load) position. '
Figure 8 comprises a side view of a molding machine system with a
post ﬁold,cooling turret in rotating position. ' ' .
30 | ;
Figure 9 comprises a side view of a molding machine system with a :
post mold cooling turret in one of the conditioning (treatment)
positions.
35 Figure 10 comprises a side view of a molding machine system with a
molding turret rotating, and a post mold cooling turret in a second
conditioning (treatment) position. )
Figure 11 comprises a segquence chart for one of the operating
40 sequences of the injection molding system in which the post mold

cooling turret rotates in 90 degree increments.




poOSi ti'o"ns 35 Figure 10 corrprlses a si de vi ew of a nol ding ITB.ChI ne system

condi tioning (treatment) position. Fi gure 11 conprises a sequence chart for

one of the operating 40 sequences of the injection nolding system i n whi ch..

the post nold cooling turret rotates in 90 degree mcrenq @
. 2006 WO 0@6(3%93;2@ PCT/ CA03/ 00414 Figures 12a-12m conprise s EL?H c charts

represenﬁllgﬂgag operatd ng u st _mol d_cool IFEA%MKE . and t he
s, 0 . R SRS,

prefornsgd S hr.ou 0,

conpri seS qﬁleﬂéi\%‘fﬂggna n%%{(;i SRt G Ae Wt t&‘enﬁ’f?ﬁoﬁﬁs itagHessyst em

with a po u%lodlec‘érbtﬁrﬁgt’f‘?ﬁtt“@tt &Bptvaching the transfer (load) position.

Figure 14 conprises an alternate enbodi nent side view of a nolding 10

machi ne Bygsrem i ctdmpalsmitanrratdaxetaeéléi&ota%&&t élaeavféai %ff' 09, %ﬂ%'%t' on. o

Figure hRce0RdrksesemdNuidht & N8 i e_view o ng - machi ne
X | N A R e g‘fmteﬁ apfgo%%ﬁ&f;t BRI ng

system wi,th.a PQs | d coollngturret In o
(treat ment posﬁt %%ényg Egure 16 conprises an alternate enbodi nent side

view of a nolding nachine systemwith a nolding turret rotating, and a
post molfdouesold mempuivest ahnabtesesondnbbdidetcends tviRi Bg &trﬁce@tg%nt) 20

posid i onschiiguEestlen Caign | $esoan AblerBad.ngnbodipENt sequence chart for
one of doBecoperating sequences of an injection nolding system in which a
post nold cooling turret initially rotates 180 degrees and 25 subsequently
~rotates j.n two further 90 degree increnents. Figures 18a-18s conprise

al t er natéBTfbodi MEHPTIHear £8 Pepresenrhgdinene epée atiemgos equenaend or a ‘post
mol d codRfhipe ufyen aridght ke postefrolns doblhandlkesrdchriol gbheOnss eptd r e

t r ddt membnditcloaind 0 tEegpifert 1 Hoe0PiYHsSes a side view of a preferred
enmbodi nent” of an injection nolding cooling apparatus show ng a nolding

turret iR | d ¢l ased OS|t|on and ost nold cooling turret rotating.
35 Fi gureg‘%:oe g% grjlggsée{s % Fed%e ﬁﬁ%‘&‘i&)ﬂ”@ﬁ? §EGuenee Eﬁe?rtmoflétngone of
the opefafiHy s ﬁﬁﬁrﬁc@st}bf a aﬁot‘?ﬁnéctqué‘ﬁeltmtf ehiatgngy seedn knpwki chol

cooling ‘turret in a second of the conditioning (treatment)
20 positions. -

Figure 17 comprises an alternate .embodiment sequence chart for one

of the operating sequences of an injection molding system in which a

post mold c¢ooling turret initially rotates 180 degrees and
25 subsequently rotates in two further 90 degree increments.

Figures 18a-18s comprise alternate embodiment charts representing
the operating sequence for a post mold cooling turret, and the
preforms it handles through one entire Lreatment cycle,
30 ’
Figure 19 comprises a side view of a preferred embodiment of an
injectiqn molding cooling apparatus showing a molding turret in.a
mold closed position and a post mold cooling turret rotating. |

35 -Figure 20 comprises.a preferred embodiment sequence chart for one of
the operating seguences of an injection molding system in which a
post mold cooling ‘turret initially rotates 180 degrees and

- subsequently rotates in two 90 degree increments.

40 Flgures 21a-21b deplct an embodiment of a moldlng machine sygtem
showa.ng a post mold coollng turret in two pOS.‘LthnS

“with a noldi ng-turret.rotating, -and a post- mol d coollng turret in a.second




post nold. cool ing turret ini t| aI [ y rot at es 180 degr ees and . subsequently
rotates in two 90 degree increnments. 40 Fi gures 2l a- 21 b-'depi ct an- : :
enbodi ment of a nol ding machi ne system showi ng a post mold cooling turret
in two positions. - g 93 OCT 2006 WD 03/097326 PCT/ CA03/00414 'Figure 22
conprises an alternate cooling tube enbodiment with a bl 93 obirpgnd seal ing
annul us for ne ive draft preforms. Figure 23 conprises an- alternat
cool.ing tY Qfﬁff(ﬁdl ment with blow 5 pin and sealing AAHAGYOH by negative-
draft pﬂ":@haem shopt hgspaefaditarnaieapecnmdi tilpatambodinengurigh?24abonpri ses an
al ternati® e0@!d4A01idRanenbodbraRba dh adasblpwrpdid.and seal i ng annul us for
negative draft preforns showing 10 venti ng Fi gure - 24b conprises an -

alternate coo%i ng tube. errbodllgtsnt tWl t h penﬁo eaI ij‘t nnuI us for
negat i V& S4F &f BESFIE vit't Ba°5Ear c‘f’ ga S 1’%“?1e Br&F oPHR"body. 15
Fi dure @@caéén'ﬁ?qlé'ég e ef HramesRBoE; ﬁﬁafﬁﬁge o FRABIY REEFP& bl ow pin
and seadliapg moifiostifonr negative draft preforns with a pin partially _
retracted to allow venting of the interior space. 20 Figure 24d shows an

al ter najg. 5gabi, 00 cghemE0l 8:9“%1&%9&% 001155041 24Ut 388000

al ternate seall nt con uration.: oprises an alternate

cool i ng® %"t‘ﬁ’bé’%nﬁ%& FERTRY ROR 1%I ) BegRRy ‘%dgrsaésil PhY arﬁ"ﬁuls%gw’fn@r seal i ng

onl® supsiergl edge of the preform Figure 26 conpri ses an alternate.

enbodi nent i'ncluding a horizontal injection nolding nmachine and a

mul ti - p@ﬁjuﬁ:teomt; akemtiket 0BT aVdriat30c601GhENGubslb@ShoSheWN vitna of i 1 St

POST T Ofy o FLOMI 2 Lo LIR! b3Sl heghALe SRRANLIBA kNG il LG |

hor i zon% 4ect| o, o etn%mr@% ine and a mul t| -position take out robot
"H% 9F58E" %‘ﬁo% ° S

W th tond position. 35 Figure 28 conprises an
al +ernat e enmbodi-went including a horizontal injection nolding machine and”
a mul tiFigkt 26n takeriset robeittexntbe cowvlingg tubbestbohioewt witd third
poSi t i OB1cwd@ifri AH @3 CORPLIERS fan Ridaeivat@aesbatiraend wWinkl addirg a

ho;lh zonAlesai iy %tt@éteqotélﬁgomhﬂrg ¥RdeRe rmtéhombgaeon take out r obot

20 Figure 24d shows an alternate seal.lng element conflguratlon.
Figure 24e shows a second alternate sealing element ‘configurat:ion.

Figure 25 comprises an alternate cooling tube embodiment with a blow
25 pin and sealing annulus for sealing on a support ledge of the
preform.

‘Figure 26 comprises an alternate embodiment including a horizontal
injection molding machine and a multi-position take out robot with ,
30 cooling tubes, shown in a first position. _ . ]

" Figure 27 comprises an alternate embodiment including a horizont:al
injection molding machine and, a multi-position .take out robot with
cooling tubes, shown in a second position.

35 T
Figure 28 comprises an alternate embodiment including a horizontal
injection molding machine and a multi-position take out robot with
cooling tubes, shown in a third position.
B . "\ . . . . . .
40 Figure 29 comprises anh altermate embodiment including a horizontal

injection molding machine and a multi-position take out robot with
cooling tubes,. shown in a third position with a treatment device
engaged.



cooling'thbés,.ushomn inathird positioh'mﬁth a treatment -device ' engaged. -
9 T8 OCT 2006 WO 03/097326 PCT/ CA03/00414 Figure 30 conprises an alternate
enbodi ment including a horizontal injection nolding machine and a
mul ti-position take out robot with cooling tubes, show’ vity
59 e A

di sposi ti ows.ozd7kcgure 31 conprises an alternate enbodll{}%r o ing a
hori zontal injection nolding nachine and a nulti-posit A" 8 4out robot
|late, rqotated into the ejection

ith r igar) K !
W f C@nghf@ id*'b:%?np §£@3M£1gflbg % ea%:l)‘l dhgl?]ilt llbcflugjrflgaﬁ élf)ﬁé%%lté?:rbod| nment

pOSItIOQh cmlon mgﬂées 328 3 CO rise.

showi ng - the Var "ous CoMpshEtt aBSsFt?‘% PRTUGH 6fee moltdirppicydle.

DETAI LEﬁODE%FPﬁ?mSWMtWEHEmEBlmhM(c) 15 Introduction The

present invention will now be described- wth respect to several

-enbodi nentsrd rBInWkicebradksl Rgex alasti Ceﬂﬁ?ﬂd@ﬁéﬂ@ﬂn@{; nt Ch' ne uses 20 a
as

(preferably-dighaki, t Ut rret .to_extract froma
nol di ng cg!ﬁic * ﬂﬁ)ng %%?hlﬁ yagrr%ve THEL e Prer 8P nE™4 QFFrE‘bet ﬁ’at%econd

cooling sta |ons e"TJr ?‘wa@r he faker PrE teiessl F'ﬁ*@ﬂfﬁ?@awi@m the orjrditses a
so- cal | €8%%u58r Cool TM devi ce in which a cooling pinis inserted into each
pr e¢fform each preformis pressure-seal ed, and 25 cooling ai r is injected

into theijnteer soa-0f1 theppl&f %LH}tsTQQ agr S3SMLE LGaUses, th 03!“9%6 wal | s of
the prekas Pat-9u6O0LASL e e of t take out cavity, ¥ hus
ef fecting cool | ng oﬁ[ﬁb%et% §§IL%SI O%d “éoei&én%t‘ﬂ*’?]a%es of the preform

Preferably, th%Eﬂ?ﬁﬁ%Eﬁ&ﬂﬂ%Fi%a&ho’h% prises a so cal l ed Cool JetT
de\ﬁlceln 30 which™a cool1Tng T‘mﬁ%ﬁgﬁ@mﬁéform coohng air
is injected to the interior tip of the preform and the cooling air flows
down t h&255esPaeiatr f ace of the preformto the outside. Nevertheless, it '
shoul d be understood that the teachings and clainms of the subject
inventi G aresegualkyneppl Weabl:Rwt 8. Aidrer 193 disRg 3% EEQ%%SSS%SE used for
pr oduci &Qad’d@h@z{ﬂsVQhYWﬂlmhcgnvﬂd@dpﬂlg'tg.g V!n}%!: 3!.0%]! %csaldjrig ma.chrlgg Ege?s
20 a (preferably rotating) take out turret to extract plastlc preforms
from & molding unit, and sequentially move these preforms to first
and second c¢ooling stations. Preferably, the first cooling station
comprj.ses a so-called SuperCool™ device in which a cooling pin is
inserted into each preform, each preform is pressure- ~-sealed, and
25 cooling air is injected into the interior of the preform. The
pressure causes the outside walls of the preform to contact the
‘inside walls of the take out cavity, thus effecting cooling on both
the inside and outside surfaces of the preform. Preferably, the
second cooling station comprises a so-called Cc>olJetTM device in
30 which a cooling pin is inserted into each preform, cooling air is
injected to the interior tip of the bpreform, and the cooling air .
flows down the inside surface of the preform to the outside.
Nevertheless, it should be understood thatr the teachings and claims
of the subject invention are egqually applicable to other molding

35 processes used for producing relatively thick-walled hollow
articles. ‘

- The § trudture

. 49 Figure 1 shows the general layout of a molding machine system that
includes an Index injection molding machine 1, having an injection
unit. 2, a stationary platen 3, fixed to a base 4, and a movable
platen 5 that includes a rotary mold mounting block 6 having
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- 40 Figure .1 shows the. general iayout of a nol di' ng machi né sysfe’mthat. N
includes an Index injection nolding machine 1, having an injection unit.

2, a stationary platen 3, fixed to a base 4, and a novable platen 5 that
includes a rotary nold mounting block 6 having 10 18 OCT42006T W6031097326
PCT/ CAO3/ QQtdshersbd Uunni ons that mount in carriers 7 on eagh,BRl 419f t he bl ock
6. Ca[ %&hﬁlf}sS?ﬂ}Q%E%uH@Yﬁ lr@étrﬂtl%%soa %H%Q?ﬁeeﬁlda@ﬁ e Lcka alb' y
connec 0.1he s onar aten hy coppinatio nusan cl anmpi ng
pi st ons. %eermw nstl% a{;% T'yaé"gse fie i $%nove atS§ r @ and¥ S “SREFPBm the
‘st at i onaiy BT dit%en | TREEPEE, FAAET hBY r GPBRirabl e klodks wéFared by not or

and bel telgrpiRe 9315Aﬂn~‘-’t nj €&t onvipd dolsdkh 49sanbly nbuntewdt cotdre shationary

pl aten amdyafrdreabé duabiomirdynglamhdopatwesdedd 8, &l chbbraeey mupted to

loppotSEd feaeesatals ta@ernat%g_'aﬁﬂd @e@@k%ﬁ've A SMHS'&QHOL (glhiehiff €L S ?[ e at .
east o r 0 SO s cooling air ow

t owar d ?(%umé’ﬁ ‘:'L%f %%%E}Lon%rg plat 0 co0 thge Steg‘ﬁ? VAorASR P artEes hereon. A

cont r ol I'&f 1887 (Jr]rﬁ SGraletriEs Far CPBPshdarns eef i Bif msttanngeloskichi ne)

cont r ol $1&P| meun¥efgtanteactmatsren asequieicest f ore thewpost2 pd5itmhel cool i ng

meckani ss agpuntd@dean itthecsmdhy neir Fubk hefwariit cxeonbi®liiEhe1wRer &4 i onal

sequences £&41 @hk #REnCPREILIORLAGE Shatlgns including determining the
positi on and notion of their respective conponents, the timng, flow

rates, eratures; etc., of the conditioning fluids and vacuum systens
t hey ut |AI i SEARY Bt hefo 26”&6&%&‘?‘50@‘? EBhi PEorféet Had egeéoncorldédid ed to

opti m z@achEdncPrErolgpladi ngimipgl endpPretumtabh y seqirecenniowl dher peanpri ses
onetsor moilé JErbdLessteshanjener abuleEPOSE EBEPWaehfne APPliveakd.Qn Hpecific,

Pr ocess@bftrddsgihal opSthEE_QJInaPr ACRSBASS FobAL A WhE €LL Gl £ féH:LElEr ysta@ig? WI th
ne nor

suffici r eggy; 2 Sl )19 Pr 0
sof t war SHE%%&EEB et ont al i %@f cggéi?m cglrr |°ﬁg out ontth $IF TeSRGREYS ons to be
descri béd OW A 85t T & n@a’f‘iﬁre enperaiiefdesStd-t 7f efhel4 havi ng

t runni oﬁgnd%ﬁﬁ%% ifhméia’r rest svag  werdiemendhey tirélive r ebdt losber s

r ot?t abloper8Gophker ehativears. thhe ecasr t@itsoalsd © ideinnzd heawaysien t he base
4 and amelamyedydyedri veef@bBly anghdaldnrpBans ompMuQr OASSOJ:SméE%Um ed on
one of the.&aALLL ersg‘;_léefg@d %%Eﬁﬁéethé‘o WeLet :g reptlggte o he tel_%rQE has at

| east t rogé%.% rsd 1%1 gs 0%1 a&cprare untlgadd I'VEer Suitable
for hol ng t 5 (fe Jt9§1 ocessors, ~-wired c:chultry, etc g

‘wit suff1c1ent memoxy (ROM, RaAM, disk, CD, etc.} to process one or
25 more gsoftware programs containing code for carrving out the .
functions to be described below. '

A post mold cooling turret 13 iﬁcludes a turret 14 having trunnions
mounted in carriers 15 at each end of the turret that is rotatable

30 . therebetween. The carriers also slide on the ways on the base 4 and
are moved by drive motor and belt means 16. Motor 1%8 is mounted on
one of the carriers 15 and causes the turret to rotate. The turret.
has at least two opposed faces on which are mounted receiver tubes
18 suitable for holding the molded parts.

35
The tubes, see Fig. 2, may have an internal shape made slightly
larger than the parts they are designed to Aaccept or may have an
internal shape slightly smaller =o that the part must shrink in
- diameter somewhat before it can completely enter the re:ceiver. The
40 tubes 19 may be directly or indirectly cooled {(e.g. water and/or -

air) and may provide a vacuum source 61, which when activated, urgeé
the part to remain in the tube so that it can be carried by the tube
during rotation and translation of the turret on the base. The

11



35 The.tubes, see Fig.. 2, may-have an ‘i nternal shape made slightly | ar ger
than the parts they are designed to accept or may have an internal shape =
slightly smaller so that the part nust shrink in dianmeter somewhat before

it can conpletely enter the receiver. The 40 tubes 19 nng%CSJ @ﬁt‘ly or
indirectly cooled (e.g. water and/or air) and nmay provi dk a m sour ce
61, whi ch WR&#9%38%6i vated, urges the part to remain in geAsgsso that it
can be CETIBCBY PEnESRIGEeY RYuph riyr btant on envd mermndioat ¢rtofig tthe t urr et
on the B@gé. fFhe thd QuECT v2€09 r¥@i3A097 326 BGTLLAGSAO Mddnatacdym can be

r epl acedretraaicadi rellashy a% Qb MBABROELEiSEiNE ENS, RartLLom the tube,
when required. O course, any pneunatic or mechanical neans nmay be used to

ejegt the aorns fromthe tubes. 5 A conditioning station 20 is nounted
to tCSLe %gggﬁig’[ the %’lmgf%rf 2Bnt" P Tk tBakle FPRem 1 RE Shadierrlr pudl aten 3.

The condi itﬁﬁi}f‘@estféf"f‘dﬁle st ivertidgd-asendi t | Ghencpralibhwrins 2datiene for
each noldediqsdrdes eenddngedngo «lha¢ntisheyt ,camebercal icgBRdmbmeRNt L+t he nol ded
Fﬁr t Slgmaném‘ﬁE?%MiY% hoegaiilglﬁzz&ét tol%éaiilzér ”tﬁl\éeﬂo?%dt B%%a%r%ént Ot align
e Bar bssWidi gt be. 8 ; ure.2la sho mo] di ng_system -
enbgdi n%gg:tbe%cthi Pheed e_slgi{l%f % %[1 ¢ ?gluér gmﬁ% %Ihc}:\?\lg p%ee’s ﬁea]elr%‘ogp‘?mnt Wi th
p et

t he post . nmo cool'ing 13 rotating. 15 A second conditioning station
22 is nmounted on the post nold cooling turret 13 and includes a novable

pl ate 23igher 2dar rhers tbonbidioni ngtes| amiat fetd deote bar s€acgh ppd ded part,
arr angedrigord hatn t fieysCafe Deandl &gRREnL0: SE hie B0l dgdi parf g; when the
post molkdreo0hikngoddsbhet 20 13 is rotated to align the parts Wt t he

el ggents 24 and when plate 23 is advanced, by neans of cylinders 25.
Because the second_  conditioning station 22 is carried by the post nold
cool i ng®t BFFEY I tipningn skaidage? He sowrlicdi omitly pbenBRld R41wid h t he
Cparts E¥FFSted3i and Hacludsesa I®vablamlate s tthey @ireisas abh@t8dnidgncl udi ng
25 ti meslwherst he, post roblacromdlidag babd,Chrddded SOWHAY a{e?mgaﬁ he, base,

{ her by a0phidal 2bNahicie LONMILLONAG, Il BHBTIAR T st Al on Ze. - Fig. 2
shgys ong of rg@gtgé)rggl%iioglﬁgesgg%og ﬁmﬁs used for pressu |E7er‘fg t he
preform,interior to ai coofing &R TS FLPTRAEE 4 axdpdse Bhateupon whi ch

i s mounfed '8 AUGSE hd¥i f52a5t REofyhiMyEe F5-  Because the second

conditioning station 22 is carried by the post mold cooling turret
13, it can engage the conditioning elements 24 with the parts
carried in the tubes 1% at any time they are so aligned, including
25 times when the post mold cooling turret 13 is moving along the b;ase,
thereby optimizing the conditioning time available for station 22.

Fig. 2 shows one of the conditioning station units used for
pressurizing the preform interior to aid cooling. The unit includes

30 a base 30, upon which is mounted a plug 31 having a through hole 32.
The plug also has an exterr}al seall 33 so that when the plug is -
inserted inte a partially cooled preform the seal is operable to
contain fluid pressure injected wvia the hole 32 to the preform

© interior. '

35
The pressurized fluid causes the partially cooled preform to expand
and touch the inmer wall 34 of the cooling tube 19 as shown in Fig.
3 thexeby ensuring sustained contact with the wall to permit
effic_it—_:nt thermal transfer of heat from the preform to the cooled

40 tube wall by conduction. The internal pressure counteracts the
tendency of the preform the shrink away from the tube wall as it
cools. Tf this is allowed to happen contact betwesn the preform and
tube wall would cease in some places and thereby cause an unecual
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The plug al so has an external seal 33 so that when the plug is inserted
into a parti all'y cooled preformthe seal is operable to contain fluid
pressure injected via the hole 32 to the preform interior. 35 The
pressurized fluid causes the partially cooled preformto %xé;%?ﬂ @gd t ouch
the inner wall 34 of the cooling tube 19 as shown in Fig. e?rD

ensuri n%wm/aﬂ7md contact with the wall to permt efrﬁmﬁgmﬂﬂlﬁernﬁl -
t r ansf erPFPehedTapfien tHECHr TVFRTHE et HH etowl t Bpewatl  BfP=€onduct i on.
The i ntefagak prigssarreicoint enactisrshe Suandensylofthedral prehefar tine shrink
away friefevahecd ubgiswalal @s-FbuDohSsrobh LS +6 akl @eefd 0ohapprn cont act

bet mendéég%tprgééyc%@gw mttﬂbﬁoeﬁfalu £0p! 4,.6 i N 4$0Me Pl eﬁe&h%ﬂ t her eby
cause an unegue CET 3 O\3/:\10 93}/ 097326 PCI/ CA(%SIGOO 14 t her nal
tr ansf er¥s ‘g% JCs(?nall%tl gh c(ol&ffuﬁ wott 'd 5881%15”85 At t HOSE 9P allds whi | e

conti nLﬁlGr?g'- Fﬁaltﬁfﬁér%lqu%cr?tﬁnequal t her mal transfer is known to cause a
non-round preformbody .to be forned or other defects associated with non

uni f or msderd %qgﬁcméfhefce%é nge Medi JIMxtIBY BANPELESANYefd Ul ch-ki quid or
gas) Su&&oﬁas?‘l rt’ht—:' E{'ecs%ggﬂzewlggd 1{'37%;511',%{ Qﬁxfneghé p %‘fgrm q}lg After a

perlod t.ne at thrs station. has e s,the

pr%ssurfi‘]i'é)a’l’f’?uti P&, &t 83 et B ?n’flé‘?‘ |p6‘Ft it FI B ®ng the plug
to be vIHdrawrfandhe edrichgre h@aﬁar?oqtﬁn’ﬁ%e affie. CHSIPNg 2BE tHe9pr ef or m
may congxtnaetidd ers vientoredommd phigr =oihraxt hemeascdike puisfiotientdyout er skin.
may haves Geehesisuf thalerbhy 41888 N@iAkSSRAIRE Hltal the b SwsN! i nki ng
avay frgm.Lpe TpHP:ﬁlt“é@M; ui}llfc}ﬁer&%ﬁum o thLLng, nl—.SO B?;&?xﬁgufclk' QQ cooling -
to continue in.an.1 nlginlg‘)ress\llj\g%l condi tion. e ef a?ﬁi %Eressurl zed
codl i ng™ RS d&sent 5h "t He T T CKHeSE BPEREYD freﬁ eU+are pfef or m bei ng+
pr ocess‘%‘ﬂ?eﬂﬂf 1 ErR HF%’SSGFEC]F?SFeI@asEQF P%ﬁ‘%lﬁé?a’éoé’lrlaﬁﬁmf I g‘?ldlgrray be

i nj ect emkrdogbeed.-h@fpereftbenprarsere ors atledvedsdinrtber adliiferfénid mewol i ng

st ati onee Thijecpe®Shithi za=r plense Gyedacantbens epard ad anyii28edungber of

t' ”ES Uéédl@in&”é’taﬁ;%@' Nad; QN 0fs Gy el e  Lh DRS @991&%%'11' Bg rei;EQEéc?ré% Figure 4

scondcndltlomng statl n unit used r i nt rnaI fluid
coo ing ‘f& the pfqexflorm AT e PTor SOFRB Ui c‘l%nci”'ﬁfes{;‘jp“‘? 9250 L §8 40 and

cool i ng®itriena- that contains an internal channel 42,

Figure 4 shows a second conditioning station unit used for applying
internal fluid cooling to the preform interior. The unit includes a
25 base 40 and cooling pin 41 that contains an internal channel 42,
' with an outlet 43, opposite the gate area of the part being cooled.
Cooling fluid is introduced via the channel 42 and is wvented at the
open end of the part 44. The cooling pin 41, can have any suitable
length and may be moved during-its application of the cooling fluid :
30 to vary the application of the fluid to different parts of the i
interior surface of the part. For a typical 0.5L preform of
dimension 28mm dia. x 100mm long, the cooling pin 41 may be in the-
ranges of 3-26. mm dia. x 0-9%m long. -

35 Figures 5 and 6 show an alternate and preferred embodiment of a
conditioning station unit. This unit combines the features of the
two units described above and can be operated in either mode or a
combination of both- modes. The unit includes a base 50 and probe
51, -that is a combined cooling pin and plug, mounted thereon. The

40 probe’s plug portion 52 includes a *Quadring®”, “Kantseal” or other
similar elastomeric, bi-directional seal 53, installed in a groove
54 . that can be supplied with pressurized fluid via chan_nel 55.

Quadr1ng® seals are four lipped seals with a spec:Lally developed
13



' vvrth an outlet 43, opposite- the gate area of the part bei ng cool ed.’
Cooling fluid is introduced via the channel 42 and is vented at the o'pert
end of the part 44. The cooling pin 41, can have any suitable Ilength and

may be noved during its application of the cooling quid?goéé)Eé@éy'the
applicatron of the fluid to different parts of they interf ace of

the part. 93’@7? pical 0.5L preform of dinension 28nmPET/&A0300430nmm | ong,
the coofsaldnpi Areiifmy Bevide tHi@ger ahgekessPrg JB AR Hisa ¥ begwiah | ong. 35
Fi gur estdr astnb sthamran -akt epeatl anglpiafions ed eabndhi@Ntels aare

condi t'\QI!L'c'AQB%écﬁtésor‘a uplf mll;uss A0t c%QPPét'é?%zéct‘eoJ eaat §1<—9§ ED&

uni ts described above and can be operate in eit e or conbrnatron
of bot H¥ithodestoufhd inped PuREiirles §h%a@‘e3‘35€)n%@ndhi‘ﬁ o‘be‘ﬁo@iLe tsﬁa%lqgs a
conbi nethireeabhng phay asdapl ffxcerDwat by t her éen. rafhiel 4@ndr ebe' sxflug portion

52 | nC'&ﬂ%%t@on@adwh%g(és)aL ﬁé@ankée%&adeorofmMyloﬁit!ﬁﬂlér ®Riagiqperic,
bi -di rectional seal installe t hat can be, suppli ed

in ove

with prEdsifirged F‘t‘%rté'pﬁr 'y s(?ﬁ@nﬂ‘é?d%‘%g@ r@faa?r‘hﬁ(ir §uk &3 & a;PEctﬂur i pped

seal s witilm, a hdpglely alehy-dmietopedlug3rRd i@ CTat2006- TWD 316678 26y

PCT ! CAO ngéér‘lté%%ﬁmem& 03:4 Ila pfac\er Qe 11RNgE R nEb astﬂt@%ﬁ%gi i@l s may be
? for shan ard an&1 S oefcrg eI i cater ons. L %169&&) seal s are

cani ze“%l'?l EERT i Higud?T iy Chafad erﬁ (o Jo) §ﬁ PEFH® with a

four ||Bp?eorler6f fFn erﬁer?aﬁada*engfrsraﬂaeuapld’o@eeen@eér?u f§ ERfturéei on. They

seal forcesuaet iing dbantdle BFadicah dmd tdmgraldedl irdlepesddngis. oFhechseal nmay be

made of pAGEuloNid ehdeButadi ene El astomer. The type X-sel (r) Quadring(r)

may be used and has a special, thin, highly wear-resistant blue plastic

coating. The Kant seal may _be used to supplenent or in place of the

Quatr i ") PR RNt $edPPHEY IR aSRRRSREr 2ShaPEd VeANWid e Glel Hst oner

mat er i ad:man8ealinS@iprereentts tskel f haaihstr cheentheering tshefaentgfalthsuppl y

channel pfcsn Whate th@ntPrASSULEs | Be& DA @in58hE aGrdifreC @Rl I @hbady

'ndepengﬁ%tutxgotht hﬁteqreés &el rbfcttqrtnearézm 15, hen, RL.essie s applied
i n channel uBFin% 53_t 7€XP gds I dra ter to seal against

J_ds 1acann

t he |nter|1(3L sur ace ormeIe Rt atH 6 e sEH Within the
gr 8dve BrEssPREFSh TR r?@‘dt 1‘1%5 iEEeFTYr supHcE e tblﬁ*emi‘alrnéfiét‘l?ﬁ 8 be
pressur 1=czredtctaywﬂdvo¢he niptidropl walgplofethe i @oranriebe579 EFhuiesctitedpr ef or m
can be 2bveressurized internally and its external surface can be naintained
in )
When the pressure in chamnel 55 is removed, the Quadring seal 53,
25 returns to its former shape allowing the interior space of the
preform to be vented and the cooling fluid that has been’ heated
within the space to be repla-ced by a fresh, cocler supply via
charmel 57. The unit can be slightly retracted, as shown in Fig. 6,
to increase the venting flow past the relaxed seal 53 and wvia the
30 open end of the part 58. Also, moving the probe 51 while the
cooling fluid continues to flow therethrough allows the fluid to be
applied to various intermal surfaces of the part. Thus, this
preferred embodiment provides all the combined features of the two
embodiments described above.
35 i
Figs. 2-4 show a mechanical ‘ejector 60 for ejecting tl'te parts out
the receiving tubes 19. Figs. 2-5 ehdw a channel 61 that can
provide a source of vacuum to aid loading the preform, and a source
of pressurized air to eject the preform from the tube.
40
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contact with the internal. wall of the cool i ng tube 19 as descri bed above
Wien the pressure in channel 55 is renoved, the Quadring seal 53, 25
returns to its former shape allow ng the interior space of the preformto

be vented and the cool ing fluid that has been' heated V\ntg@#rtﬁﬁaaspace to

be repl acedydsng by €sh, cool er supply via channel 57. Th n be
slightly retracte as shown in Fig. 6, to increase thBCTeaBiong f| ow past .

the rel axgd seal 53 and via the 30 open end of the part 58. Also, noving
t he probTS%—(g%—Fe the cooling fluid continues to flow therethrough all ows

the fluid to be applled to various internal surfaces of the part. Thus,
this prifereed-drbodereriveplovides al flﬁslﬁeopeﬂéhmeﬁhf%aﬁ@s offptbhe two
enbadi mentdpescr icbati ahavgon 35 dd J%nid- dsS&hRW-E nm%@g%a h§ctQr 60 for

ej ect i ng-dnAerRALL iohhey 1 i 19. how a channel 61
that can hfepBE)é/tl mjggég;%réegzo cﬁif/gtjclzl\éu to%g’f3 Ioadg:ﬁ% t?‘nze3 f“8‘l”btrer‘?1 °And a

sour ce ressurt zedar? PE et tRE bt efBFnPf ?Qﬂ*ﬂltth@‘*lflabetatéﬂn 14
-------------- be _type_ shown ipg FEUCT: 2BUSTHD ©B/WBT7 326 PCT/ CAGRY0Q414 - The

Process thegipesl Zvt2ei hitheisinve. pdesoin beuwstifugr S Qpefai Q@@Atlggqy@nce The
5 equi pﬁt pE@m‘ﬂrgﬂr aﬁﬂbd}ﬂ&mfe@tf ié’“&et@@ﬂﬂf‘e@lc%y' %L,umé‘fdﬂ@' @gcle tggndl é i oni ng
station Qhat: %tmeso% i mount

Itl . A ) gf&l t|t o 08 1%tl oﬁoncgfo aoffﬁeﬁéhf ype shown

cool i ng 1%35@5 rr| er %g .a_con onrng sta

in Fig. Ba c°° 409 SYENREYER (M1 Pheronsiaouslic| wolethe from

pr ef or m’ﬁbuﬁff'n t‘t‘l?? pr@ror rﬁpéf@@ﬁaéﬁlﬁ n 320 tsseopdef ermded condbodionrent i S

det er m H@@ewttwlm)wl Re ciroll énd istetiorofoeXapoinaddil 2 dlbdifg cycle _

timé of 270 seseadndsemmorir ashhy ojeaded preiof n}gfleltelﬁ@eccggl iPAg St rycture will -
CJ

be cont |t9§9&~k§l| igeol ed 144y Iksuﬂ&ef egppgn%l et el %(1 39 sec%ng%anld
or r ely. a

conditi tergm.t | €00 st atrons

t ot al of(gl!e%SabZQ&?‘g Secon %g% %?%y aés'lg &t Wt‘T‘Falné}%rreeﬁ 2 1991 fggure 20
typi cal *FFHES Fo 1834 0roUnPEaY tiB8s, tl‘é’ng&gedﬂeﬂg dFsemrragelostkagest are
about 055MedEBARelxhacsate t i calrret nesry oftemans.satecbhes ceal ingoe structure
t oRdr d deromasayofatdmt e 1IMBbehndgfétiar €40 Hegtke 338ation .

Figure 7 shows the equipment in the loading position wherein the
freshly molded parts are being transferred from injection moiding'
cores llb 'on the molding turret 6 to the receiving tubes 19 on the

25 post mold cooling turret 13. The conditioning station 22 is shown
engaged with the parts molded in the previous injection cycle, and.
the conditioning station 20 is shown disengaged.

Figure 8 shows the equipment j.n the next step whe-re the post moid
30 cooling turret 13 has been translated away from the injection

moiding turret to provide clearance for it to rotate 90 degrees to

move the freshiy molded parts now held in the receiving tubes to the

top position of the turret for alignment with conditioning station

22, which has been disengaged from the previous set of parts prior -
35 to rotation.

Figure 2 shows the equipment in_ the ﬁext step where the post mold
cocling turret 13 is engaged with the conditioning station 20, and
the conditioning station 22 has also been engaged.

49
Figure 10 shows the equipment in the next step where the post mold
cool:Lng turret 13 has been translated away £from the conditioning
station 20, thereby disengaging it. However, the conditioning
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si‘mul taneously rotate the turret vary fromO0.5 seconds for a 90 .20 degree
rotation to 1 second for a 180 degree rotation. Figure 7 shows the

equi pnent in the |oading position wherein the freshly nolded parts are
being transferred frominjection nolding cores 11b on thg gryl ghyng turret 6

to the reocgpysmgskubes 19 on the 25 post nold cooling Bl 3y The
condi t i etrtignsat magy P&dis shewed engagedhal th Lhe part's l@n@%’ 1;lel n the
Previ oushd njBktosh Ciel-e: ALY ndhie ceanditloning, stati 20 1§ _Shown

di sengaged. FLgura § shows Lhe. eay) p%%tattigﬁ oY et SFBp™GaidPERhe post
mld 3 c?llcil i nglocll urret 13 has beén tTanstat edadagroerort tHyespmj ect i on

mol di ng TUFY 8t "6 Pr §FF BT cPELFahee FGRsEer t b ridteatresdOnaldgreesino nmove

t he®fr eSHI%PtnDlded Faies mow Wekthd.n ¢heafiemei vhing tedesat o hernet Op

posi ti ofimifshedepdntsr dh the BdvegREBNtrdolHiONGLLL 004 NEL SEAL ieggctegiz, whi ch
has beemwdiaengaged Lramthe: MYl OUS $§ke s RALLS HLiOr 3510 [otation.
Fi gure gl@ggwsvggaecieguit@nethén the nexi .step whers TRE P8t S  cool i ng
turret 13 Js. engaged with tRe-CoRdi EFEMAGYsttaPPHNS20hah dehevhare
condi t i OMHGEREEErBh e s Brid pEawréngaged. 40 Figure 10 shows the

eqlf pment in the next. step where the post nold cooling turret 13 has been

trans| atiedrawent f bdwst ha Conr@lehdONAGt StatiQR28ind NEL e%é?dic%en?agi ng it.

oV Ve asgchenonbdion G 16,13 GT.2008 Y0 031087358 BCT) CABS 09414

stati on;, 22 DRy, LETRY, 20 eaglddlilﬁl ng t he translattons MSHRAT & the

injection turret has been franslat e SHWBSLS oAt e teEERY 6MeFss apflaten to

al | ow C['€8r afi€e ¥6F S| A F0 FHLtET B0 EBABestHes- pr eBeNntha séqeshty nol ded

set® of JFEFFLPIr the arpstemold cohbimmostrre d3cootdveg 50 td¥giets L3eePri or to,

during,rpagt skémifethifsotr ams|mibony theetl kbl shed QY tS Ly hleoalitgg\er nost

recei vigagts ubes bk9 1Ak B} 8GL80ea W\Aﬁégﬁ#ﬁ%&l 8.Gohveyor lé)['g ow the base
e re

of the i t ingl L EbY vacating OWET NDS CEIVing tubes
o) thatﬁ%ﬁyﬁ%ﬁ%g%gg?% JcCept” tHe ARt Y APERtS T5HRtS . vatilipdure 11

shows a SEqUBRCcESthaFInSFr¥s PRt RS tHen stheprelddagcrirbed. above. The.

chrt shows the relationship between the .injection nolding cycle and the
post nobd egovie-fgsdribe@tnicye| & saanshtayaens tRe-DantsakEt ransterred bet ween
them linatim, Se@QHUENECIustrate each event that occurs on the post mold
codling turret means through its complete cycle. Conditioning
station 22 is captioned “SuperCoocl” and conditioning station 20 is
25. captioned “CoclJdet”. Parts are ejected downward from the lowermost
side of the turret and parts are loaded horizontally at the -
rightmost side of the turret. By following a preform of a
particular number through the entire sequence iﬁ becomes evident how
the variocus treatments are applied in this particular sequence of
30 operation.

Figures 13-18 inclusive depict a second operational sequence. The
equipment’ configuration for this sequence includes using a
conditioning station 20 of. the type shown in Figs. 2-3, mounted on

35 the post mold cooling turret carrier 15, and a conditioning station
22 of the type shown.in Fig. 4 mounted on the base 4. '

- Figure 13 shows the equipment Ieaving the loading position whereiﬁ'

the freshly molded parts have been’ transferred from injection

40 molding cores 11b on the molding turret 6 to the receiving tubes 195
on the post mold cooling 13. The conditioning station 20 is shown
disengaged with the parts molded in the previous injection cycle as
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15 described, the post nol'd cooling turret 13 rotates 90 degrees after. -
part transfer fromthe nolding turret so that the freshly | oaded parts can
be imMmediately treated by conditioning station 22. This means that the

receiving tubes previously vacated remain unfilled until 1t3hgc'nem transfer

of parts Q&fuksrstd omthe nolding turret. 20 The above-ges &t , m nor i
di sadvaRtagecrs movld easelipgseturden Fgs.abolRa-td2mrothad, LduStﬁhat e each

event tboaidioteninhg otuttibs NOSE AMIOshhk@0oki NGhyed et means through its
conpl ete cycle. Conditioning station 22 is captioned "SuperCool" and
condltl ng st aého%g glgeles 25. captioned "Cool Jet". Parts are ejected

wovar d Trom t he ot T PLTe Bf “¥h@Fhr TP RETDaiies Paste Boddded
horl zon‘f%lcﬁlﬁ}g attuﬂ:Fé: ?'1” gﬁﬁﬁoﬁeegl deagstlatpd ewry etfromy the| Levweigoa pref or m
of a pétidiealarraunteronidughetirmcentdr étsequenaeei 1shaeorms eyi dent. how
the varmowus the dataRIt Modded daPtd edwi Keildhis Par Lthedhahgseguence gt 30
oper at gtk bbailies I8-did 'tﬁEiéJcS'f\é? % RL&L.Ase50nd operational sequence

[ dllua%s st t_Ff'd:

The eqyj pnent’ configuration for this sequence inc
conditioning station 20 of. the type shown in Figs. 2-3, nounted on 35 the
pojsqt nold cooling turret carrier 15, and a conditioning station 22 of the
type sHOWmTenliishowd Hrurceibemtt e thesecdt ftegUiBeds 1ROYSsH R1€UI prent

| eavi ng=doliénd oadiray 1P0Sid icabayheretn tHehehdnshhyndlded.pant s have been

ransf eneelod i@ BoteLdomn AP HiB! ALBG,A0r €58, N Lhe Mol di'ng turret 6 to
the receiving tubes 19 on the post mold coo |ng 13. The condi tioning _

st&tlo%zo is shown disengaged with the parts nolded in the previous .
i nject i07UEYcl% A87S 161 ST 0E e DN1Fter7Bheres tRETHGAOBSDDA14 the
post nUi@léRdltunEet dér bas ibsenbotanstaedoseye fram thondi Bboniae ndist i &N ng
st at i orf222 thersdlys dishauyidy sengagesevit Jute Hn8N0WnihhesQ{ubpnent in the
next step whefia aﬁb%gaasauﬂmgdthes cfARhLAG U T 6lodRs Nas Real L anst at ed avay
fromth:earkgi eethon, . J1eL Jlnigcag%#a(teetd tvgé})row @1 ear ance S rot ate
%@ degrees to_nove the fres %/ e é{)ﬁﬁ“t en(?\ﬁf‘ﬁ’e?”d‘rifnpltaﬁ@nr%el vi ng
tubes o0 PR BATK DHIET itbntof T¥HEet 17T eterers atq grwmentt vi threeishdi ti oni ng
st ati of°l9ed seh ¥ qures 1Brs hvws feheoe it prrehtmdld thel imextursieeplvher e the
post ndltdor to, durxing, or after this tramslation the finished parts in
the lowermost receiwving tubes 19 can be ejected downwards onto a
conveyor below the base of the machine {(not shown) thereby vacating
25 the lowermost receiving tubes so that after the turret rotates 90
deg:ees they are ready to accept.the next batch of parts.

Figure 17 shows a sequence chart corresponding to the steps
described above. The chart shows the relationship ‘hetween the

30 injection molding cycle and the post mold cocling turret cycle, and
when the parts are transferred between them. In the sequence
depicted, the post mold cooling turret 13 rotates 180 degrees after
part transfer from the molding turret so that the freshly loaded
parts can be immediately treated by conditioning station 22. This

35 means that after this rotation, the turret must then rotate only 90
degrees to align the'next empty recelvers for part transfer.

This sequence is more easily seen in Figs. 18a-18s that illustrates
each event that occurs on the post mold coeling turret means through
40 its complete cycle. Conditiohing station 22 is captioned “Super -
Ceool” and conditionming statiom 20 is captioned “Cool Jet”. Parts
are ejected downward from the lowermost side of the turret and parts
are loaded horlzontally at the rightmost side of the turret. By
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"cooling turret 13 is engaged with the conditioning station 22, and the
conditioning station 20 has al so been engaged. 15 Figure 16 shows the :
equi pment in the next step where the post nold cooling turret 13 has been
transl ated away from conditioning station 22, thereby di $h@&qiaep it.
However, tWweos®ndsti oning station 20 may remai n engageedr@ibisdist he

t r ans| atfcdhowiveanmhipkefddne ofj ecthaoniclusr efiimpBANShhAGHDERR "t &gk at ed away
from t heseghiaidsOnat yoddcaeeNed Q140 & @We CL 83800 - Qhedis Tager%;ﬁrigdlégo

degrees L0ch.LogRlscal rshbic. MRl dodapel, of parts for fransiér to the post
nmold cooling turret 13. rior to, during, or after this translation the
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ej ect ed gdownyargd fro . Si f the turret d_part are

| oaded hog' zoat al I% g][tt .Jééa?]irvg\%%t@n%%te ézlﬂ et.g),o ttt?ipeerfaglrorng’t %ﬁgﬁ B OCT 2006
WO 03/ 097378 ° C"I‘Qllﬂléo%eo 192 FofF'SRE % preformof a particul ar nunber
th'l8ugh the' entire sequence, it becomes evident how the various treatments -
ar e applTeetingi hag lbwwparhatc giale séguencéngd «Fpepatd an.scborispriebsr ed

enbodi MeAt) iSmnsbewsed11zE8 gford DrbPoridi GRvIMD e Liddcineondi LiEORI fg, St ations
40 and 41 SEACEPUNIAL Qahfite PISL LT 90! 1b8G HLULE!, L8 ] gdFgS This
neans i, hoth, statins can be engaded at - any "timehat €heipdt mol d
cogling tuUrret 13 12955t “PBFRt TG ihmf1ng a side entry three-position :

25 carrier plate and robot at about a 17 second cycle, - The same

preform -molded on an Index machine with a post mold cooling

structure (turret) having four sets of receiver tubes only can be

molded at about a 13 second cycle. The .same preform can be molded

on the preferred embodiment of this invention at about an 11 second
30 cycle time. |

Alternative Embodiments

Figures 22-24 Show an alternate embodiment in which a receiver tﬁbe
35 60 and a cooling pin 61 are provided for handliing all preform types
including “negative. draft” preforms 62.  Such a preform has a body
diameter 63 that_ is reduced immediately adjacent the support ledge
64. This is in contrast to the preform designs shown in Figs. 2-4..

40 The Figs. 22-24 embodiment also shows a cooling pin 61 design that
does not require a seal on the preform interior 'diameter in order to
allow the interior space to be pressurized as described above.

Instead, sealing collar 65 is attached to the cooling pin base 66 by
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“"obviates the need for the turret to be transtated the full l'ength of 10 the .
base in order to engage a conditioning station nounted fixedly thereon.
The two stations 40 and 41 both enploy the cooling probe configuration
descri bed above and shown in Figs. 5-6, thus allow ng the4gapeT %06 ety of

processes W@ appl i ed in each conditioning station. pflicRediR¥sM zes the
post nolf@sesHdiot isGRigRyreptT onsTHS caladd ablins andeal | s tan 1 HpdH FAHEN

f1 exi bi vity bas@recessd ngis Wide twariealiy -of +dif ferent prefor E’%dﬁf' gns.
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tinme. Achamedt FYe tBebpdifiventiodi glarese? 2iP40Shor anaal et fatg.enbodi ment in
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al | prekRsdEYPES odh udi ti r reforns 62 preform
has a bggyS i%%gg v gt q%fl%ggrﬁg uce%rilg %ma%pa & vy adj c?é‘ﬁ?c‘? h@l support
q$ Fhi S conf‘nner 15 4%e VBF 61 0P ﬂ%s‘?‘ﬁ’r‘f‘?téwnﬁnwﬁlgs 2-4.

he E%jg"é" tho rafeithdai Reveed| twomaskp e acesswhblry bpowm Bentkeisiegn t hat . '
does not require a seal on the preforminterior dianeter in order to allow

“the int@idqwe spacesidsbeupr ensditead asatlesssiibed aab%{é‘ans st & &g Sea| i ng
col |l ar Ghidv8asgdtaghed koot h@uc@‘p(&l 'pg'gfﬁnp 19‘1%29 g'gr%%e va. a%:l.o 06
03/ 097328 RCTLEA q:;{}ggﬂfsme%agten%n% structure ] o 1°a7 ?OFW a seal at
itg interface “wit 6 ¢ s6 Wi PR ?rf’i’él Bfid ?ofanfih'ée“rte@é?%aé?ﬁ t ube 60
by “’seal T n* St PLREEHPS 6% ChuEeceilien B9 i il If ladidcens: | tier ddueeidnyi a
cent r al "RaT&ni¥BE BELorR’ s ¢dtepveyniaat | fediopwmebep| wiee lbyanitet o otdemS . | NNer
and out&r Bwakdtestaglrihe netked T8 S & @ArZLD1dINtd nBERSSY Brafted
surface 75. Venting the incoming cooling f£luid at this location
_ prevents a rapidly rising bressure from building up on the inside
25 wall of the preform while still permitting some internal
pressurizing and allowing the cooling fluid to circulate around both
inner and outer surfaces of the neck finish area 70. The vent 72 is
preferably 0.10 - 0.20 wm, but may be designed with any
configuration to permit a controlled release of pressure. Likewise,
30 the vent may have a valve structure to provide for a llnear or non-
linear release of pressure with a timing appropriate to the part
being molded.

Figures 24b and 24c show an embodiment in which a defoxmable seal 91
35 is attqched to the end of the tube so that when the cooling pin
assembly 92 is inserted to its fullest extent, the collar 93 causes
the seal 91 to deform inwardly and contact and seal against the
pre:Eorm body itself. The deforming action is aided by means of the
.angled end wall 94 of the collar 93. The sealing against the
40 preform body prevents pressurized cooling f£fluid from penetrating
between the preform body and the immer wall of the receiver tube 95.
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_has built to the level that inhibits further flow. Figure 23 shows.a
situation, that may occur with certain preform designs and operating
conditions which produce a partly cooled 10 preform such that when the

cooling fluid is introduced via central channel 69, the pr 50{5 Ei
di ameter igo99ee9dit that it is deformed outward until j ouches = the-
i nner sHiface 8fct kbovecthweroblbe 608in thewdlly praodisl S ation in

t he prefkaerdrs bDD&FHnsUtAgLeTdirizbd SAIR GRSES, tﬂehbﬁeﬁcﬁ:ﬁefo Skhtaee
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20 73 adéspragwkdele i grofley necepvermfiybeivial theadpeciont the lwwcallon where
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taper i n@lééﬂlfnﬂcgf7élhet QoB1 08 aélhech OrTheorrg@iA Yordlefld téuais?egjl% adey Venting
the incom ng cool |r39 UI [% |§ l.ocat | oré\,\é?reven ch # rising
pressure o Bul T AT 9[ ngFgReSY Y']?f"epﬁ? Bt ievithi 1 e sti Il
per'fi t t Fhy ﬁﬁél?WéP%aﬁtatﬁnessurl zing and al |l owi ngthe cooling fluid to.
circulate around both ‘inner -and outer surfaces of the neck finish.area 70.
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confi 9%6&11% mnpsgg&r&ﬂ@ copfd q&dlagdrgixetqaﬁyfc&&eéswﬁea%ﬁ?w 30 the

vent na v ve structure to [ non ]Ilnear
rel easexo?gg‘raégto s W St mRg aggpro]prl ttses‘f%’ofﬁgl%é’letfe"’}félfﬁgﬁzml ded.

Fi ddr es c?ﬁ“ﬁ""&ﬁdt%c?néh%v%’l‘? ERBIAE AR NTURen  whie Posteefaorhing ®ldedl3 91 35 s
at t achednt bhe meceidingf tube Maybeos o-duight thvhelpatih@ wowbl rhgtigisn polisisenbl y 92
i S insesbedls tw ichsufdlldhesbutrenleddech@catldean298s CRIISES sugdoRt8€aly 91 to

def or m i-pvasY wfaeﬂe cl%temngaedbéeau %gews&letakasnceoraqf QL Badyeldsel f. The
deformg_g Sq;r% wee S Al egé)é/ aghs o dt tg langgga end wall 94 of the
t

col | ar e seal | ng agai ns arm body prevents pressurized
codPi ng fluid frompenetrating bet ween the preform body and the i'nner wall
of the Feeeboekngub®lds: 8Q9comkagtOCHE 200810 6B#G9¥328 RETACAG3R0 414

Fi gure 2dttahews ishee apakihg puth assedibar pard isalk yeretcbaat edon tdaer eby

al | owi ngek hQa@Eﬁ%%klEhé%d Hule B e Sd1d8 c £GP &f@EMdeQ1 ¥eRbai e afHzosphere,
thus pert'ﬂ){& tngeégr &3%' é{]%ff LHe %o&gegnpta%{: t h[%e sealing element 81
25 also contacts the end of the rece1v1ng tube 19 after a predetermined
amount of deflection of the sealing element 81 has occurred, thereby
preventing damage to ‘the feature 82 of the molded part. Alternate
sealing element 81 designs are shown in Figures 244 and 24e that are
applicable in all the arrangements shown in figures 22-25 inclusive.
30 Figure 244 shows a sealing eleniez_lt 8la having a hollow interior that
allows it deform when contacted by another - structure, or
alternatively to be inflated by introducing pressgurized fluid into
the hollow section. Figure 24e shows a sealing element 81b having a
hinged configuration that when contacted deflects in a predi-cta;ble
is and repeatable mamner to seal against the molded part.

In operation, cooling fluid is introduced via cooling pin channel 69
so as to pressurize the interior of the part to ensure its outer
surface maintains good. contact with the inner surface of. the
40 receiving tube 19 as described above. With certain preform designs,
or partially cocoled conditions, +this internal pressure may be
sufficient to .cause the length of the part to extend until the
clearance 84 is eliminated and the c¢losed end of the part is

20



interior space fromthe channel 96 and continue the cooli ng - act| on: 5 An
alternate variation in operation is to repeatedly engage and di sengage t he
cooling pin assenbly with the receiver tube to allow alternate
pressurizing and venting of the interior space, and flusHi agma'rznome

cool i ng f kb ghgokhe ratio of engaged to di sengaged Ly from10 -
90% of Supeoperd oy dfhet jqpelite Pr oFm ideashy 1 Ittlli‘P§ gggd?‘%‘%‘}*feﬁﬁnﬁ station.

-Fi gur e 2b1showsraagsal t eTirateeokivpodilnedt caftathe bedeiinnay 4mbeudnd cool i ng
pin assﬁ@@éd’es The o F&%i‘_tpar bhal | ncople bl dad pasbuice dJroaglgdiinto the.
receiving.Lube 19 y s:de3SHIPROLL Leq)gsvénet%gren§2d&oﬁeeaaﬁt Srthe end of

the redei Vi ng. t?fbe oftom coo mg? g in the receiving tube may
not® t oPAPFREN Sé?ﬂﬁdeﬁa? t° PRFE 1OrRE,**°80’%s to ensure the support |edge

feature 82 is fully supported by the end of the receiving tube. A snall
cl ear ariguBds nRpg-Fhehewored exismabet wekenlitthet ewidersf tiwe poatt maehd t he pl ug
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(acr yi onl i'ene el ast oner that seal s agai nst support | edge

 ur €921 TREShol ded part. - The sealing el enent 81 25 al so contacts the
end of the receiving tube 19 after a predeterm ned anount of deflection of
t he seal.isng Blenentvo81 Heas IXCOVr edpctheretbsd peesient bngrdésmgpecl o -t he

featur eB2n0f LhewdrebsadipantecBichermakens Spatiing eleapft a8lndesi gns are
shown in, Eloul eéobggd pRA gZZAetgﬂeto&r%ragmfl%gP' slwe %qhu!;&% ghERNgenent s

shown i'n flngures g{: sl ve &E ure ows_a,s al | 1.ng el ement 8la:
hatl ng ZRoF Fow PRt 18F=t Haf~°%t 1 o "4&fo awﬁ o (?on &tled dy another
struct s of cariéepathesiyp fer beOQ%%WaF’ed wlpnth%ﬁEFn@rm%eun zed
fluid iwitth thdiewinbkt ovf seeitien. chigerendide showswatssla cAgatelleasnt 81b

havi ng @o himged teenhigsratdomdinak whasciconiractbe defdiecés in an

pr edi ctﬁgegm%f ﬁgpdlggpe@agl e n%ﬂaermtbgtseekreggaahastcéﬁeeﬂvlﬂe@e part. In
oper ation g s intr gduacerdLer alac;C C LNg..pin .channel 69 so as to
pré5surTFE Eme Y iFe? 16‘?" Stethe par £t 0 “EnSut &Touter . SuFface maintains
good corEePosH t?PCFlhéanr?ér @HF?%e "G“Itht ﬁée 4B°Pél‘,”e|5<1]1aﬁ§1‘f uBEtiF9eSs

descri begdmaovier ‘¥ t hnperttian n meidfmr nrdesi grend  bre phetioyl | Hlasédt ed

condi t i QRS c18di Srd NrehfEdrrpl €66 Utle MdkthposeaUichivttient. 8o opersaitde | engt h

Ofg': hfe dt.%%r tcatfelytpqade Wy i dnikhgay Cl AT aRERRB41hse & idfiRaied andyt he cl osed
en (0] e

oreBaln 1!.he carrier plate for the same number of cycles as there
are sets of cavities in the carrier plate, thus providing sufficient
additional cooling of the hellow plastic articles so that upon
dischérge they will not incur damage from further handling.

3Q U.S. Patent Ne. 6,171,541 {(incorporated herein by reference) teaches
inserting a cooling pin into the interior space of a partially
cooled molded part that is held in a receiver tube, and injecting a
cooling- fluid therein. The patent also teaches inserting multiple
, pins into parts held in multiple tubes mounted on a multi-position
35 carrier plate of the kind taught in the ‘237 patent above. The
elongated cooling plnS deliver a coeling fluid inside the molded
articles held by the take-off plate The cooling fluid.is directed
into the dome (sprue gate) portion of the preform. The cooling fluid
is introduced so as to create an annular flow pattern. The cooling
40 fluid is pressurized air delivered at through a channel located
inside the cooling pin. The cooling pin is introduced deep_ins_ide
the preform so that the cocling pin acts as an additional co_oling
core, and contributes to the creation of an annular flow pattern
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------- R 13 OCT 2008 WO 03/ 097326 PCT/ CA03/ 00J1A supported by the .
coollng plug 83, thereby further enhancing the cooling process. The e
cooling fluid contacts both inner and outer surfaces of the part's open
end and provides a source of equal pressure on both surfacgyet Th{BB £by
preventing _an def ormation or 5 change in dianmeter of this neck finish area
70. Fi gur e¥998%%426show and al ternate embodi nent where tHE/@@swml d
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not i ncu rom furt her hangrin eeﬁfa]hlogrOSVisilt°541

(i ncor p8 1éﬁ”e’d SFEFHEA5 ePLishcest eFE%chesSmiL%@”élYt fgea ceobliangpini n i nto
the int EP¢et Bpsce gflvaaphint i fl | yibscophee nebaed ipar toerheiterys drelad in a
recei veplunfidry arfd cotjaect éTgpeats cool ing fluid therein. The patent al so
teaches inserting nmultiple, pins into parts heI d in rrul tiple tubes nount ed

on,g rru{,-gém}gosistl% 5S¢ er plate of the. tau in the " 237 patent
above. on wgt eda%%irt v “Di %s de |¥/1ezr°n5acodfl? 1?11ui‘“81‘?ﬂ’§| de the

ol ded "arie o Bt (L 3R EBOFT BRFAEER TRECL OGP Ry iPBURdEdkS di rect ed
into t h@u‘doﬂge’“‘t(ésﬁ%ee‘gﬁ@e?d poFEh giecetverhdupeef b94n  Thereoské nghifdeui d i s
i nt r oduceckiver agibes DIledibe @arh asldlbaridy avs pather kel Be: ¢AQLE NG3
' is shown at its innermost of its three outhoard positions. Post
25 mold cooling devices are shown mounted to movable plate 106. The
plate 106 can move toward and away from the take out plate 103
guided on rails 107 and moved by cylinder 108. Mounted on plate 106
are plugs 31 of the type shown above in Fig. 2, 'and in sufficient
quantity and layout to match mold cavities 105. Also mounted on the
30 plate 106 are cooling pins 41 of the type shown in Fig. 4 and in
sufficient quantity and leyout to match two sets of moid cavities
105,

Figure 26 shows the carrier plate 103 at its innermost position
a5 having its innermost receiving tube 109 aligned with the innermost
cooling pin 110, such that when cylinder 108 is energized plate 106
moves the plugs and pins infto engagement wiﬁh the parts in the'tubes
on carrier plate 103. Figure 29 shows this engagement however with
plate 103 in its outermost position.
a0 ' , ,
Once engaged, the plugs 31 allow the parts in their engaged receiver
tubes to be pressurized as described above. Slmultaneously, engaged
pins 41 pr0v1de fluid cooling to the parts 1n their respective
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40 fluid is pressurized air delivered at through a channel- | ocat ed i nside.
the cooling pin. The cooling pin is introduced deep inside the preformso "
that the cooling pin acts as an additional cooling core, and contributes
to the creation of an annular flow pattern 21 13 OCT 26G0% 0@ A% 097326
PCT/ CA03/ 00414 whi ch has a higher cooling potential than other cooling
flow nat PONHEITN S0, DY, 8] g AR 600LLO0 BLDewslibes BB ayn col d

ai r and“8&tcom Ag farm ai ar'e conﬁ? tely separated and thus prevents
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mol ded article,  The coollng pi o 74, could haye Aeligal (grgoves to obtain
speC|aI|zedmcooF|ng effects.”Simlarly, i he cooling pin could have a
plurality of ribs spaced about its periphery or a plurality of contact

el enentBou?® FV gshavs26hshonsrierplrdatei &9 oft altortissreitiopnfactidn nol di ng
machi neukBaandstamed 484 ang nd t sheesitheorarobmt diBZehdVdngtaitake  out
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i nner nost 0T i s,?hree out boar ositions, bost nDIQ cooling.devices are
shown risufitat TELADVERFR PIrEEETG6 THEY Hafd 108 €ah hove toward and away
from t Héhet akeciogr pibasean03eatrmitdedl b ragedk Wity Hagt Wit E9F i nder 108.
Mbunt ecbreBsptiaties 186 taeeegitegswBdh diwot hiéng Ve fohowrldibgy eciivrFEgy. 2, and

i myesuf fiied gbtrs GUAY ki¥cad | ayout to match nold cavities 105. Al so nounted
on the 30 plate 106 are cooling pins 41 of the type shown in Fig. 4 and in.

sufficient quantity and | ayout to natch.two sets |.d.cavities 105.
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events that occur through one molding cycle. Plug 31 is captioned

“Super Cool” and cooling pin 41 is captiocned “Cool Jet”.
25 '
The design of the mounting interface of the pliugs 31 and pins 41 to
the plate 106 is preferably the same so ‘that they can be
interchanged. For example, a configuration that uses two sets of
.plugs and one set of pins could be assembled, thereby allowing the
30 " parts to receive two cycles of pressurized cooling prior to a single
cycle of pin cooling fluid delivery. Certain part designs and wall
thickness variations = may advantageously utilize  such a .
conflguration. Similarly, all the pins and plugs on plate 106 can
be replaced by the combination probes shown in Figs. 5-6 or Figs.
35 22-25 as described above. This would provide greater flexibility in

operation.

Additional flexibility in post mold treatment déan be provided by
installing two, three, or more sets of receiver tubes on plate 103,
40 -~ the number depending on the spacing of cavities 105 in the injection
mold. Similarly various combinations of plugs, pins, or combination
' probes can be provided on plate 106 to further extend the variations

of rreatment that can be ﬁrovided by them. '
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- 35 having its in'rier;rmst recei Vi ng t ube 109 aligned with the innernost
¢ooling pin 110, such that when cylinder 108 'is energi zed pl ate 106 -noves
the plugs and pins into engagenent with the parts in the tubes on carfier
pl ate 103. Figure 29 shows this engagenent however with plate 103 in its
outernpbst position. 40 Once engaged, the plugs 31 all ow.itg@c@%ﬁes in their
engaged recelver tubes to be pressurized as described above:

Si nul taneougw "8Bfigaged pins 41 provide fluid cool i ng RCB/CARBOOSHI t S i n
their respRetidus2Pek3,-L CT 2006 WD 03/097326 PCT/ CA03/ 00414 tube" those
parts having previously béen pressurized by plugs 31 in an earlier cycle.
Af ter azpc{escrl bed time has el apsed, cylinder 108 is energized to 5
retract Prrafe*ases 197Erens 2pF Wn‘@ ¢hearnpfeerehdrbbdionhng the carrier

pl at®e 10’51thﬁd%e rotated 90 degrees to the ejection position, as shovvn in
Fig. 31, Whehespaikthess iRar {5-S¢! e f_ e tion are rem:)ved rom
their respegtivg.regail ené € i%Tﬁgétcg?%lpléars Joﬁg T 163° TLYERIPIFSt ated 90
“degrees in the reverse di rgegfel on'% B*resPord lF’t‘s'e%Vﬁ?e‘iHb@Eus al i gnnent r eady
for entry Pntonfhelondhe araddonothat | botlutbe anexblray dadbsebo@fipp@rts in
its vacant witlh @fpreeeety edeall L Splull GHEE b s,lgo%ng,_lq)qlggr{d el..pl ate 103 at
i t stom dposirbi&dkel. N the outboard state, and Fig. 28 shows the carrier plate
103 at |ts 15 outerm)st position. At each of these. three outboard

posi ti orfs, 2t RESSTAFFi &P°pl a8 folimg &P—’P’@?leéomhlﬁlhti% glatigSloandngi ns on
plate 106, T8&¥Rat-heuFiby tchreeelsoscessi mernbdingeCyel @fe HRTPRAItS
carried inwhile recgidiny hedhes oF epsaqguentd abhy epgaged wikh; first a plug
31 for presskidczi NOnhaad tthee[ngggger W”‘m&ﬁ‘ﬁa?ﬁﬂlsg 41, for gool | ngﬁ l_‘Erl or 'to

20 ishe par e o equ I S nore easi see i gures
31a- 321 thgﬁbfhggzqgg%ggvgn}g tﬁ %uﬁ?c%roﬂtﬁi“oﬁwaﬁﬁeaﬁ%l‘H’Ien@n%‘ifcl e. Plug
r

31 is captrongd: ® TGO % Ag 00l i ng pin 41.is captioned "Cool Jet"
25 The despgrrefformhghapuntsi rg lions BN aeEofied hRrpla0SHo3ti @A PLAS.A4L to t he
plate 106 iBSe prebpnabl Yeddte Sa8Bne30 irhatthteheyec%%r&e J.pt erghanged. For

exanpl e, a;eQpkigiy &bl that U s, of ugs and oné set® of pi ns
coyld be assenbl ed, thg“;‘r}((a3 Lﬂ %v%?lﬁk B} d"rsts to receive two cycles of

pressurl rzed %?f&FVW r’}i‘lP%rV%DGlag sﬁ%F*@lre for lnhlbltlng rapid pressure

build wup within the preform interior Whlle still providing
adequate means to circulate the cooling fluid.

¢ A process that first pressurizes the preform to ensure conductive
cooling, followed by release of this Dressure, followed by a

25 supply of cooling fluid that flushes out the heated fluid
previously used for pressurizing. Such cycles may be repeated and

one or more stations, with the same or different timings for each
cycle. ’

e A process that allows a period of time to elapse during the post
30 mold cooling sequence to  allow heat  to migrate from the inner
wall area of the preform to its surface, to be removed by both
inner and outer cooling means applied at the optimum locations.
e An Index molding system that minimizes tooling reguixed for the
high speed productlon of plastic parts by prov:.dlng a post mold
35 cooling device that wuses minimal components that require
custom:.z:.ng to suit the part being molded.

Conclusion

40 Thus, what has been descrlbed is a method and apparatus for

efficiently coollng molded plastic pieces with reduced cycle time
and cost.
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2cyiel e of. pi-.n-_c,oo-lﬂ ing fluid del'ivery. Certain part designs and vall.

- “thickness wvariations nay advantageously utilize such a ‘configuration.-

Similarly, -all the pins and plugs on plate 106 can be replaced by the "~
conbi nati on probes shown, in Figs. 5-6 or Figs. 35 22-25 as descri bed
above. This would provide greater flexibility in operayigopeTAggitional
flexibility in yost nol d treatment can be provided by instatling two,
three, or WHP& S8 s of receiver tubes on plate 103, 4RFYFO3MWber
depending on the spacing of cavities 105 in the injection nold. Simlarly
var i oustheorbilaiduah scaoptigs shpimsin crutébmbigraceetenasedbes ackbe provi ded
on pl atiev 106 dwxabbed heawexiseate tdie welli-abdvansn e tingatttentmélddhg can be
provi ded.cby ihemhe?3 shedi T cQ%ucmno85@%@2&&%@@%09%@1
Ad%@ntquggg F%§t rgs qygpgggépg§ §% Saccarding to the preferred
enbodi ments. B i Ude: ost ol oolrng turret tﬁat carries one or

nor e condltlonlng stations, which engages the parts held in receiver

t ubes. WhAleoh# threrenig igventiion k4mtbepncasdeibed @abh Jeaspprobiee ebabined with
a pressiy eresaltlfngediki@dddato can the weterodd edodddmserd, ok idGor Béease. A
recei V'Me}%dar%agoqlﬂenguﬁ%ﬁpforpoﬂpl H@é' Qﬂnié@;@t tdﬁeﬁhélohlsél%glé& re the
tuhe to s on the ~bnper surf %Ee U 6f ﬁwrg i ehlgi ov%dgng nmeans to
pressurlze %%e pr.ef orn1|nter|o ‘0 ance tragnster by nalntalnlng
contacﬂmﬁéPﬂ%eﬂmﬁ§1§ﬁH§P§nﬁFﬁlF?“ﬂﬁ%?n5fa¥$E@ﬁWﬁFﬁrﬁP§ 1¥ife sttt ace and
the inrfde spdritcendfsacke précéhei pppensigAs claimspr ef Bremadene hAsthel ocal |y
def or netb13 uwiraC elpiodst Lontathpasericded hthestppdett | edgeprdtari@d donas he

recei ving didbRodddalalh S sud@C GRRliabba6aE PEO AR Ban doenisthed a0t ghaers. 20 A

regeivifg tybe venting structure for inhibiting rapid pressure build up
“within the preforminterior while still providing adequat e neans to
circulate the cooling fluid. A process that first pressurizes the preform
to ensure conductive cooling, followed by release of this pressure, .

fol lowed by a 25 supply of cooling fluid that flushes out the heated fluid
previously used for pressurizing. Such cycles nmay be repeated and-
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one or nore stations, with the sane or different timngs for each cycle.
A process that allows a period of tinme to elapse during the post 30 nold
cool ing sequence to allow heat to mgrate fromthe inner wall area of the
preformto its surface, to be renoved by both inner and outer cooling
means applied at the optimumlocations . An I ndex nol di ng systi@eha006
mnimzes tooling required for the QﬁiﬁTSspeed production of-plastic parts
by providing a post nold 35 cooling device that uses mnimal conponents

that requirgpLustemai rrgjélqnéuatpmeala%tobgu%ﬂ@ &dy s CQnglysk PR, . 40
Thus, what has been described is a nethod and apparatus for effrcrently

coollng nol ded plastic pieces with reduced cycle tinme and cost. 24 1 3 O
CT 2009 WO 'o8¢097326"<ROE|I GAd3/ 00414 foThéoildihyi tual ptenpidients gHewtikn

outline or designates il ogks tﬁhihelaéé@CQﬁQsD&%@&@9§ e aisposed
wel | - known |rngy% %egﬁéqﬂen% g got? $;,can t eu&aﬂgg ihghgqggtructron

and operation are not critica e ‘Operat |
carryi ng out ¥HE ﬁﬁveﬁﬁﬁoﬁrevﬁr$ﬁp$%k1%W@§énﬁn|ﬁveﬁvﬁhnihagﬂbbéﬁkéegetlbed
wi th respect d¢warushate (54 pri@sently considered to be the preferred

enbodi ment dey sd 00 h i ion_is_not mted to
tﬁg disclo?gakﬁmh%nbgapﬁeﬁyg #o %h%“ld%%F%'ﬁ Igﬁgggﬁ%eﬁ Y%ﬁ?q%;lntgﬁaed to
cover vari ouodiFic A oneeaitd Edui vl Bntatst rathgbeatk sorncPlidad FArshi n
the spirit ambrsidopenodfgt heaappended,cl abes. shide scopeodli tbendiftabhewyng
clains is to:peﬂgggorg@d ﬂﬂﬁ broadest interpretation so as to enconpass
all such nodifi tlons and. equi val ent structures and 15 functions. 25

Clains y 3 66T 1ONNHAHCRIBS £ 5F2LH i ngla plldPAl | EYCHIdidYastiiEshart s,
cOpri si ng: BXHakelguinqmﬁﬁﬁmqbt4 (203) 3flor fhol dirogidiey pl wradliihy @fiupbastic
parts oriented suchithate cdosegk egﬁératﬂ%e@f agﬁscth%p%%s LQWRLL, a@henS' de

of said take out strucgﬁre éi and ends ereof are di sposed

toward an out® e °8F° 5T §¢ @ngupreg??ﬁ%?ﬁF% €f4uST03f © 1P HoVENERH I feans

(16, 108) fororcawsi hgteeiet i ve hbvemdasttbetmeers to expand the plastic
part; and

20 the second conditioning station (20, 106) including second
conditioning elements (21, 41) for providing a cooling fluid
to an inside of the plurality of plastic parts opposite a gate
area.

25 2. An apparatus for cooling a plurality of plastic parts as in
claim 1, wherein the take out means (14, 103) is a rotatable
turret (14).

3. An apparatus for cooling a plurality of plastic parts as in
30 claim 1, where the take out means (14, 103) is a translatable
plate (103). |

4. An apparatus for cooling a plurality of plastic parts as in

claim 1, 2, or 3 wherein said take out means (14, 103)

35 includes a plurality of take out tubes (19) including an inner
wall (34) for holding the plastic parts.

5. An apparatus for cooling a plurality of plastic parts as in

claim 4 wherein the inner wall {(34) is larger than the plastic
40 : parts.
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said take out neans (14, 103) and at |east one of a first conditioning
station (22, 106) and a second conditioning station (20, 106); the first
conditioning station (22, 106) including first 15 conditioning el enents
(24, 31) for providing a cooli ng fluid to an inside of the pl4gagT 2006f

pl astic parts through the nds thereof. and suri.zin in_use, the
cooling fldid® ﬂoﬁpggf?ﬁ?%rf ?ﬁo he 6I§§PF81€5¥ é?tp RS gnEQFﬁ% PFadtic
part; and 20 dlhémsetomrteceini thoniimgest atdladn (29), 1@6)Smaiﬁe§dlﬁgﬂseébﬁd
condi ti oni ng Al.erept safZl, 41) for providing a cooling fluid to an inside
of the plurality of plastic parts opposite a gate area. 25 2. An apparatus
for cooling a plurality of plastic parts as in claim1l, wherein the take

ouf means (/14 Anl@®parstas rfehateabtldngt gr patrgdiyy ot B%ﬁ%%ﬁﬁapéfﬁ§ #prin
cooling a pl Lﬂlalllnt)@ @fhepkast tBe pakks &St i tubs30 clogi mrk, heneet heobake out

means (14, 1%%) F %&%QEJ%t%P&ﬁ11&!?&35%%?%%?ﬂ%k An apparatus for cooling

a plurality arts as In 3 wherein said take out
means (14, 103) 35 includes a plurality of take out tubes (19) including
an inner wal lan( 3ppatratuhotei ngodiiegplastiveapaty sof foldvtiapparas ussf on

cggl ing a plynalki qu %} P} %ﬁlte'r%lﬂa{ﬂé e But%%e@ 4(1‘9/“‘355!:1\1&41% LBRGmval |

is larger t an t lastic 40 parts. - 6. An apparatus
for cool i ng EPGRA | @§}0f plastic parts as |n cIa|n14 mhereln t he inner
wall (34) is smaller than the plastic parts 5 7. An apparatus for cooling

a plurality OfAnpla%g;akﬁtQEJ’-r ESr aéodlrlngdaa'fdﬂj rew dhetiake0ut Lubes (19)
are, in use, coql heat fromthe

r emoyi
appar at us f or°*@36Fr n§ a’ pI Ur &l i ‘?%rSanFlé\%tifackepé’H ée?nPﬁng th]lcgufjn? Aor 7
whérei n t he tiakerdly tapgresd 39yfaex|Ude .a vacuum channel (61). 9. An
apparatus for cooling a plurality of plastic parts as in clainms, 4, 7, or
9 wherein HQF Egke out tubgﬁ)(lQ L ncl ude. an

n apparatus oling a plurality of plastic parts as in
claim 9 wherein the take out tubes (19) include a wventing
annulus ({72) and a vent passage (73) for wventing, in use,

20 cooling fiuid.

11. An apparatus for cooling a plurality of plastic parts as in
claim 10 wherein the venting annulus (72} is within the range
of 0.10 to 0.20 mm.
25
12. An apparatus for cooling a plurality of plastic parts as in
claims 1, 2, 3, 5, 6, 7, 10, or 1l wherein the at least one of
the first conditioning elements (24, 31i) or the second
conditicning elements (20, 106) comprises:
30 a plug (31); and
a seal (33);
the plug (31) adapted forxr insertion‘into the open ends of the
plastic parts,
the seal (33) disposed intermediate the plug (31) and the open
35 ends of the plastic parts, and
the plug having a channel (32) for directing, in use, the
cooling fluid to the inside of the plastic parts.

13. An apparatus for cooling a plurality of plastic parts as in
40 claims 1, 2, 32, 5, 6, 7, 10, or 11 wherein the at least one of
the first <c¢onditioning elements {24,31) or the second

conditioning elements {20,106) comprises:
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15 inwardly tapered surface (74). 10. An apparatus for cooling a plurality
of plastic parts as in claim9 wherein the take out tubes (19) include a
venting annulus (72) and a vent passage (73) for venting, in use, 20.

0
cooling fluid. 11. An apparatus for cooling a plurality of pl'f%i %Tp@%s‘ as
in claim10 wherein the venting annulus (72) is within the ra «Q o .10

to 0.20 mm 25cpelipg migparddtus for cooling a plurality of ptastic parts as
:cn cl ai m(;j 1,the, c3015ng Gpiry,((ﬂlg, a@égﬂ-éld V\flﬁdh eiin@etrhgo@t iﬂltg?-sﬁhé)%eﬁf lenBE'e

I rst condltigni nts , r.the secon Iti1oni.n .enents
(20, 106) cor?p?itrsp%sghgggﬁé pltf.auréts ﬁf]j hahd' & scgjﬁ'lnnféS;z?E)[ hEeorpIAd‘gt%(cgi?g’
adapt ed for i'Ws&PEi ofR§ MG1LRe eRgssbie tthe ggtasereaparts, the seal
(33) disposed internmediate the plug (31) and the open 35 ends of the

pl astic parts, sand the nlighavipng: a,c .39) for, digecti in use,
the cooling fIAui gp%o the i r?si, Ee ofﬁ? h% pqggtlﬁggﬁ)gfgté%gglé.%. r?@g;s)p%?_a%lﬁs for
cooling a pl GHdrmt ¢ 3offUpFast | R %ag is72lad 58] afkBrased irgerpedgaty 10,
or 11 wherei nhiethecatineash @A) oind tame ihsidd «condiet poastg: elaaent s (24, 31)
or the second conditioning elenments (20,106) conprises: 27 T95 0 C7 2006

a_coolin i.n (41), the coalin In (41) adapted for jnsertion into the
odn ends G PflemBratti e gt LoBhPhay Mg LGl PRy G RPr &t g,

in use, the cdelinng3 fihdrtiopposite the gate area. 5 14. An apparatus for

cooling a plumal idoy10hg PhaSt i £1 PAASIRRsI B fHloiB k84§ ULLher kpgl udiag a
seal (53) di saogsed i nt.er n&dl ate the ,?c4ool i n? RLN, 41) and an inside of the
plastic parts. °k8°9%. “"An dppaf =US f 61%/cobPT ngeat piar &Pi tyPSoreplHst Fee part s
as in clai mPl3stwheredat:s -t he cooling pin (41) includes a groove (54) and a
seal (53) disposed in the groove (54) for sealing an inside of the

16. An apparatus for cccling a plurality of plastic parts as in
claims 5, 6, 7, 10, or 11 wherein the at least one of the
first conditioning elements '(24, 31) or the second
conditioning elements (20, 106) includes:

20 a sealing collar (65) for, in-use, sealing engagement with the
take out tubes (19).

17. An apparatus for cooling a plurality of plastic parts as in
claim 16 further including:
25 a seal (68) disposed intermediate the sealing collar (65) and
the take out tubes (19).

18. An apparatus for cooling a plurality of plastic parts as in
claim 17 wherein said seal (68) is a deformable seal (91).

30
19. An apparatus for cocling a plurality of plastic parts as in
claim 17 wherein said seal (68) is retained in a groove (19)
of the take out tubes (19) and the seal (68) is hollow (81la)
and in use, seals the take out tubes (19), the sealing collar
35 (65), and a surface of the plastic part.

20. An apparatus for cooling a plurality of plastic parts as in
claim 17 wherein said seal (68) is retained in a groove (19} .
of the take out tubes (19) and the secal (68) and the seal (68)
40 ' has a finger (81b) and in use, seals the take out tubes (19),
and the sealing collar (65). |
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plastic parts. 15 16. An apparatus for cooling a plurality of plastic parts
as in clainms 5, 6, 7, 10, or 11 wherein the at |east one of the first
conditioning elenments (24, 31) or the second conditioning elenments (20,
106) includes 20 a sealing coIIar (65) for, in use, sealing engaQeTmeid

wWth t t ake oyt tubes (19 n_a tus .for _cooling a.plura t of
ol asti Clndr PEad) pt “ERRIROLE FUPERATET et G g 282 £ Seal hedl: i bhS e
i nt er medi atséebhecBeal ing collar (65) and the take out tubes (19). 18. An

appar at us Q6904 P ap Phiialtiyt Y rofp1pkasti papad t Sr@s 4 Nplad@icmmdTdwhegr ei n
sai d seal (6%)4 S_a. defotn%bl eugeal (591) 30 19. An apparatus for cool ing a
plurality of p Siastit %arts as 9"3’'m 17 wherein said seal (68)

refai ned i r?aéitsgrl@o‘sfél(i’&g‘)e @?’V%rﬁféltt HEHEe ties (@) @Hd I’ﬂ?@sse%l}d(BB) is
hol | ow (81a) 1caBE icheUsE: sedlisstheobakeyodtatidesafdO), sehenseabbngngol | ar

35 (65), and Sqawr;lqg;mg{ S hesplastig part. 20. An apparatus for cooling a

plurality of plastic parts as in claim 17 wherein said seal (68) is

retai ned i itta QYrrodvfe FI0)COYfinghetEikandut Seabe (APreHF +Fe¢Is€aP1EB8) and
t he seal (68)f14Qdhasm aafii ngeer{@ibpfanctdhn aSerhseallsrbhetyt aké @ibstibes
(19), and t{%’%r%ﬁa'é col | ar (65) 28 1 3 OCT 2006 21.A method of cooling

aplurallty astic parts, n’grlsln t he steps of t he
plurality &f dﬁhﬁstqt@eﬁarctoé’lﬂ:‘%n?‘é bt | FHIGPAg 2 Gr?oglﬁgr%éuh t Bke@But

means; 5 causimsgdeebfitihee ploveherny dfetpdeenisaiaktsake out nmeans and at
| east one of a first cooling station and a second cooling station using a

novement neans; .at. one of .the coo t| ons, sealin ress ri zed
cool i n%z f 1P BRI R FHSHGr toF Jéjaacjﬂn % 1 h‘élr11 pi bl 73 o? )E(T' agfl c™*16°
pabts; andompriges ot hduredokyngft SFQY-}@F?SrpI‘a@\dI aihggedn coold nprddird zEvgan

inside of sthe Rhukaki by ofxflaSti CsipAdc®. of each of the plurality of
plastic parts to expand and contact an inside surface of a

corresponding cavity of said take out means.

20 23. A method according to claim 21 wherein the first cocling station
provides a cooling fluid to an inside of a first plurality of
plastic parts at the same time as the second cooling station
provides a cooling fluid to an inside of a second plurality of
plastic parts.

25

24. A method according to claim 21 wherein the plastic parts are
held in take out tubes located in the take out means and the take
out: tubes are coocled for removing heat from the plastic parts.

30 25. A method according to claim 24 wherein the plastic parts are
retained in the take out tubes by application of a vacuum to a

channel in the take out tubes.

26. A method according to claims 24, or 25 wherein the coeoling fluid

35 is vented through a venting annulus and passage.

27. A method according to claim 21, 22, 23, 24, or 25 wherein the
step of sealing seals around an inside surface of an opening of
the plastic part. -

40,
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22. A nethod according to Caim2l1l, wherein said take out neans 15
conprises a plurality of cavities, and wherein said pressurizing step
causes an exterior surface of each of the plurality of plastic parts to
expand and contact an inside surface of a corresponding cavit43qiCFatod
take out neans. 20 23. A nethod according to claim21 wherein the first

cool i ng?%t aft i BT GFCAESIRY clodl $4ig ™8l dild £8- aR3i ndf decof2® Wharsinpltheal ity
of pl ast iscepartts ataltihe sam st iamuas tihe sesanidocost | BPe Stabken: paevi des
a coolingihbuightp @015 Rgi d¢ 1f. @ second plurality of plastic parts. 25

24. A nmethod according to claim 21 wherein the plastic parts are held in
take out tubes located in the take out neans and the take out tubes are
cosl ed ¥%r & empiodg aogardfronid helpkastilic part 83, 304 250r ASreitkadiacenedi ng
to claim24c.whes eknaidie; pl astiscdarbspdae retghned,in,the take Qqut . tubes
by appli cation of a vacuumto a channel in the take out tubes. 26. A

nmet hod acggfding to clains 24, or 25 wherein the cooling fluid 35 is
vented through a venting annul us and passage. 27. A nethod according to

cl ai m 240. 212,me?c31%od2écc@£d:215g v%t]gr@aﬁmtshl.el,sp@p 9%, sgﬁ,{)i%hg @i%h%é%&ggggegg A
i nsi de su e an_openi the plastic rt.. .~ :
rreqt%hod acf%%g%i %% {6 °Clal frs (%ff%efz?n Z%Ptuff,eto?g‘gSt%erreéF%lY%é“m’sWBtofs

seal i ng séaFstarsuingtt ke dpeifietg of the plastic part through a sealing
collar. 5 29. A nethod according to clains 21, 22, 23, 24, or 25 wherein
the cogpli i ' 0 i.te.,a gate,area, of t pl.astic art.
30. A methed Igéctglggdiaﬁég%%sﬁ :ﬁdons&%ﬁszgf’zg?' 27 o?éfzsorvmhzgsr SiErend Be { ake
out neanstf8%| GR&t BSOS a itur FetP i@ t Aecr dibgt | velyovemeRpVesenta A6t adi on
ofist he tukrebslz8FonAchietiodglaceording to clains 21, 22, 23, 24, or 25
wherein the take out neans is a plate and the relative novenent is a 15
transl atjon of the plate. 32. A nethod according to clains 21, 22, 23, 24,
or 25 ret MEHed SEERr G Driess i ?engl s2at the 341 <t coolMbsgesrathen.

step of pressurizing is at the first ceooling station.

20 33. A method according to claims 21, 22, 23, 24, or 25 wherein the

step of pressurizing is at the second cooling station.

34. A method according to claims 21, 22, 23, 24, or 25 wherein the
step of pressurizing is at both the first cooling station and the
25 second cocling station.

35. A method according to claims 21, 22, 23, 24, or 25 whereéin the
step of providing a cooling fluid to an inside of the plurality
of plastic parts is at the first cooling station.

30
36. A method according to claims 21, 22, 23, 24, or 25 wherein thé
step of providing a cooling fluid to an inside of the plurality of
plastic parts is at the second cooling station.
35 37. A method according to claims 21, 22, 23, 24, or 25 wherein the

step of providing a cooling fluid to an inside of the plurality of
plastic parts is at both the first cooling station and the second

ccoling station.

40 38. A method according to claims 21, 22, 23, 24, or 25 wherein the
step of providing a cooling fluid to an inside of the plurality of

30




20 33. A nethod according to clainms 21, 22, 23, 24, or 25 wherein the step
of pressurizing is at the second cooling station. 34. A nethod according to
claims 21, 22, 23, 24, or 25 wherein the step of pressurizing is at both
the first cooling station and the 25 second cooling station. 35 0BT8ihod
according to clainms 21, 22, 23, 24, or 25 wherein,the step of prqviding a
cool i ng fPhRH D BATFhHsPEE dﬁ“ih%t%?nglﬁF?SSBFlﬁ+%%tPEepé?ist?§ %PrFﬁe
first cookbanbirst attiaemon30 36. A nethod according to clainms 21, 22, 23, 24,
or 25 wherein the step of providing a cooling fluid to an inside of the

pl urali of llastic parts is at, the co cool i statjon. 35.37. A
met hod Hccot di‘%ﬁ‘otdo aEFgf%nng,o 372155 524, Qg‘r gg’ \/\gg’r ei’n jtrﬁe""hesrteérp:l 5fe

pr évi di ngsaepoof innyviiing & coapinasfbeidftot e phakdd ofy the phlmdiiity parts
is at bot El&b@ié i pstt£0ahingnst afde@n emdptdesi58cond @Ol dNgthkatikesnd40
38. A netcgglﬁgc%&%kngnto clainms 21, 22, 23, 24, or 25 wherein the step of
provi di ng a“cool i'ng fF8id to an inside of the plurality of 30 13 O CT 2006
plastic parts and the step of pressurizing are at the first cooling
station. 39. A nethod according to clainms 21, 22, 23, 24, or 25 wherein the
5 step of providing a cooling fluid to an inside of the plurality of
plastic parts and the step of pressurizing are at the second cooling
station. 31
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