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

25 varying from about 2,00mm to greater than 4,00mm, and consequently
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 resin) 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:

e 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 reheated by the core material which
causes the surface to soften and be easily marred. Sometimes
40 this surface reheating can be severe enough to cause touching

parts to weld together.

e Geometric inaccuracies: Handling partly-cooled performs or
attempting to further coeol them in devices that do not maintain
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Injection molding 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.
Patent Nos.: 4,729,732; Re. 33,237; 5,447,426; and 6,171,541, the
contents of each being incorporated herein by reference.

30
Another 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 Nos.: 5,728,409; 5,830,404; 5,750,162;

35 and 5,817,345 (the contents of each being incorporated herein by
reference), which teach using a turret block having four faces and
four core sets that are sequentially mated with one cavity set to
hold the injection 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 is the cost of the

additional core side tooling that is required. In order to reduce
2
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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

cool i ng station SUMMARY OF THE TNVENTION
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 plurality 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 open
ends thereof are disposed toward an outside of 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
;i.ncludes a second cooling structure/step configured to provide a
cooling fluid to an inside of the plurality of plastic parts through
the open ends thereof. ‘



i ncludes a second cooling structure/step configured to provide a cooling
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According to a third aspect of the present invention, plastic
injection molding structure ‘and/or steps include a plastic molding
unit/process having a plurality of mold cavities and a plurality of
30 carriers configured to provide a plurality of plastic parts. A take
out device/process removes the plurality of plastic parts from the
plastic molding unit/process. A movement structure/process 1is
configured to cause relative movement between the 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 interior of each of the plurality of plastic parts. The
second cooling station includes a second cooling structure/process
configured to provide a cooling fluid to an inside of the plurality
40 of plastic parts.

According 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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fluid on an interior of each of the plurality of plastic parts. The second
cooling station includes a second cooling structure /process configured to
provi de awomalod73ge fluid to an inside of the plurality 40Pofi/quoasedie parts.
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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 into an
interior thereof, and injects a cooling fluid therein. A pressure
seal is coupled between the receiving tube and the cooling pin to

30 maintain a pressure inéide the plastic preform higher than ambient
pressure. The pressure seél is configured to permit fluid
communication between the inside of the plastic preform and a
portion of the outside of the plastic preform. _

35 According to a seventh aspect of the present invention, 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

40 pin is inserted through the open end of the plastic preform into 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 ambient

5
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pressure is Imaj ntaine on tggi' r\%l de %sport ion of ,the plastic IQar t; (11) the
pressure seal to release tfAe  PresBUPEEch T hat P PiesSur ERF ndPlEt he
pl asti ®9F&reni 8 r BaRicREastiandaiti;i )(iihetbeobtagprtalisbair o defetge ptiovi de
fﬁrt heEr@@f@hrégsé’ﬁl fﬂl’fltd tagtelt @&e&f@@r@rhﬁ%i'dﬁe tﬁ@abéégi:f@ £ Ne REAISHiL such
that thes further,,cool r{ ui ushes. the jnside of the #astl C part.
Accor ding ,t{éaléL ni Nt h aé%%lc g o!\ﬁgtuhe B]rf%‘él'eérl o i{ﬁ(\’/eﬁtrf’?fﬁfies luﬁg BT e €8Nt Dr
stéps drlEifr afteedther PEBDTITR) 3l BRiPaskastthe paessups snch utlest sthaict ur e
and/ or fstreher fosalifiy) £heldifigistcpl 8B i tmaiakt of Ncide g1RGRH¥EepastiCh that an
opening of the plastic part is exposed; (ii) positioning a cooling fluid
device to grovi de a cooling fluid to an_interior of the plastic part
t hr ough°CRECOMENFRAGZ (F1T5P seePeHy Phe thentRASSERtofinveatiPaSt iSETpakerd r om
anbi enengy esswstesps( i g¥e 3yurvdsiedr | 2ong dobeingt &f | Golabdt helq¥tast i gapar t
weth theceegbd Nt Albbifde 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 through the opening; (iii) sealing the
interior of the plastic part from ambient pressure; (iv)
30 pressurizing the interior of the plastic part with the cooling fluid
to higher than ambient 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.

BRIEF DESCRIPTION OF THE DRAWINGS

40

The advantageous structure and/or function according to the present

invention will be more easily understood from the following detailed



to higher than anmbient pressure; (v) depressurizing the interior of the
pl astic part to anbient pressure; (vi) flushing the interior of the
pl astic paoto3mp3ke cooling fluid; “(vii) re pressurizing tRe€T/dAeo410r of
t he pl@stdrdppapt wEt bheherebeatiady ebaflgnent ittt rtheh &Presaf P Hessur e;
(viii),aga1R.depressurizing the interior of the plastic part to anbient
pressure; and (ix) again flushing the interior of the plastic part with
cooling fluid. BRI EF DESCRI PTI ON OF THE DRAW NGS 40 The advant ageous
st r uct Bt@uand/ combuhses on Hckorderget @ 1R PREsBATLIRHVRBERBNSITTI D E nor e
easi | ypsgelsteedeekr am the nbok! epbmgpsietbidred and WRe0PoE87836d cooling
PCT/ CAQ3/ OQC 14 gescri ption of the preferred enbodi nents and the appended
Dr awi NG g F8H 8%, Figure 1 conprises a side view of a nol di ng machi ne
systemshowing a 5 nolding turret in an nold open position, and the post
ol d ceoimg ot UebRbrigdat iang.seEkgoti e Piaonpifi ses aoskitd onubgevand &
cool i ng_tuhe and a bl GSSY LZEDG.Pl WG Juibkl Brdseshly | oaded preform 10
Fi gure §escsorrﬁr| §ds¥a Section vi ew of a cool ng tube and a pressurizing
plug with | oaded preformafter pressurizing. Figure 4 conprises a section
Vi ew 0fi@u€n0l3i ngotbbesed@nd a sekonbmng vik piof | aseceedinont Guper fardn i gure
5 conprls tLon. \i. I t Aaueonbhned pressurizing
pl ug aﬁ%e%ﬁsuoﬁzﬁggp#gu%mﬁ%\ﬁp?fg? g?ﬁ]%déuﬂr&igﬂlggg?ee?% condi t?oni ng. 20 Figure
6 conprises a section view of a cooling tube, and a conbined pressurizing
pl ug amtlgitow ngongimiswist b pretdom vigd el Ppi eopldmei dube, pedracheeviny vent
the pepformdaten Ohto i figure 7 conprises a side view of a nolding
machi né systemwth a post nold cooling turret in the transfer (I oad)
position. Figure 8 conprises a side view of a nolding nmachine systemwith a
post nBligucad igmroniseet ai Reebtert iHgYPOSi Bi 6AC1BTY FriRA e 299 BnEPTEESS si de
vi ew o, 8- f0)idisng MBORE Nensly ShEMMict hosn  pAsh nptefaeol | agring reteforone of
t he condi éi oni ng (treatnent)
conditioning.
20
Figure 6 comprises a section view of a cooling tube, and a combined
pressurizing plug and blowing pin with preform, with a pin partially

retracted to vent the perform interior.

25 Figure 7 comprises a side view of a molding machine system with a

post mold cooling turret in the transfer (load) position.

Figure 8 comprises a side view of a molding machine system with a
post mold 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 sequence 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.



positions. 35 Figure 10 conprises a side view of a nolding nmachi ne system
with a molding turret rotating, and a post nold cooling turret in a second
condi ti orwog3fem3e@t ment) position. Figure 11 conprises a seguavseoaiart for
one of Rigurgperlderhgn Fompeiprnedwmeitichahagiecricpnenetdinggns ypregatingwhi ch
t he pos_ztequahde copla rxgasttuwoga QSRS tur80, degl athd REeLesBIE Sit ha¥@les

03/097 /8§Q%£qgﬁéﬁtr lgures 12§ 12n1conpr|se schematic charts
represe an operating se uencé’fror a post nold cooling turret, and the

pr ef or s |t handl es through one entire treatnent cycle. 5 Figure 13
conspri seguas abt eonptEsedrhadli dRf¥rnakde eMbediminta diledivigw BBCRI R@18YSAGem

wth a n%%ﬂn@n'élxs‘-‘t%' IV@E?H uLr ?os%p%é’%ﬁﬁhw?l{{be chE20st %[og%é{r%%?nﬁ})%%' on.

Figure 1 ri'ses._an tern side view o
machi né:r§'§‘§f-§Fn 23 )aPeEsEitRi d cooling turret in a rotating position.
Figure 15 conprises an alternate enbodi nent side view of a nolding nachine

syst em%h%m%ﬁgﬂ&&%& i me&ﬂaest ehlﬂocﬁ)ﬂﬁergjf 4R Arycordit &n%@a&'lgg

(treatnent) p03|t|ons Filgure 16 conprlses an ternate enbodi nent sid

vitw of"eEhHBEdi T EFRcHE e Sy sPRf wiPhda RGNSy FuFTelt 2Bt 4t i Q! aéh’aga
post nwicgitéonling turret in a second of the conditioning (treatment) 20
positions. Figure 17 conprises an alternate enbodi nent sequence chart for
one of_,the operating, sequences nj ection nol ding systemin ich a
post O EBoRenG P AT | i 11 S F D SPLST I i agr e s Lot oL o8, SbLEE TNt |y
r ot at esndichingo fvsteherwdth degreesti nopkdrerosl ify gureset8ainl 8sneomdr | Skee

ahgerna&@dgeb@gﬁﬂynﬁzga@ﬁgﬁtygﬁ@g@@@ﬁgng the operating sequence for a post
nmold cooling turret, and the preforms it handles through one entire

treatnment cycle. 30 Figure 19 conprises a side view of a preferred
enbodi FEALTEf 1&n COrRf 8234 AP ndlteirRg te oerberingitarsides viRBWPAgaamabiding
turret rakhéne MRy temOSBAHPOS| mb0aimNd tarpest reehdifHol bAg taUrp&it rﬁb@dl ng.

35 Fi guig, 20 comprises @, pref erfed £madi AAG DY 6n | ”ﬂJr%EtBQEt

t
t he operatlng sequences of an |nje5f|on no %’ng system’ ost
noPd cASFiLhgORfrret initially rotates 180 degrees and A

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 treatment cycle.

30
Figure 19 comprises a side view of a preferred embodiment of an
injection 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 sequences of an injection molding system in which a
post mold <cooling turret initially vrotates 180 degrees ‘and

subseguently rotates in two 90 degree increments.

40 Figures 21a-21b depict an embodiment of a molding machine system

showing a post mold cooling turret in two positions.



subsequently rotates in two 90 degree increnents. 40 Figures 2la-21b depict
an enbodi nent of a nol di ng machi ne system showi ng a post nold cooling
turret i rwowe/opBsgétions. 8 WO 03/ 097326 PCT/ CA03/ 00414 FiPgmraa02804enpri ses
an alt nate oling.tube_enb a bl qw |k n nul us
g{&?l ve %é)a?? &13 S an ale_’gerna 2§o T:Lngl 1% ldt'l.egné%tlh %1 %’i

for prefrorns. ure ses an al'ternate Cool i ng "t ube
,enbodl waRt a0l t $eabl g aBnb?-%Saﬁfdf segpthe ﬁﬁﬂﬂ%@rﬁéﬁaﬂﬁ%gatl ve draft preforms
showi ng preform shape nodification. Figure 24a conprisés an alternate '

I
g?gf 't ”%é# §n§§§%givr\1??:[‘£eé/“ L Qlté}'n%‘é’ﬁp'cgoilﬂgasﬁﬁiaé”Smﬁé‘cﬂme&‘& Qknnggali ve

rises an alternate
codl i n@’lfluﬁédeﬁﬁéa%%rﬂmwj’c% §°er6EFEJW? aﬁ‘?if@eé%’ﬁeﬁ@rﬁﬁnﬁlll%%rprﬁéﬁaﬁ ve
draft Ehepermsdidatdoneal form ng agai nst the preform body. 15 Figure 24c
‘conprises an alternate cooling tube -enbodinent with a bl ow pin-and

seal i ng .annulus for negative draft preforms_with a pin partially, retracted

to all GH9VERt i?AG STO"BRESERt &4 Gt t?ﬁ&éée feoﬁFﬁ%]ré?u?&d TR aft &P ndt e

seal i nplewvenemt aohf sgaltiatd ommnulkisquicer 24egstiows drastic opckfairiner rdditowrisgal | ng

enEmsntvenggﬂél guration. Figure 25 conprises an alternate cooling tube
odiment wth a blow 25 pin and sealing annulus for sealing on a support

| edge of the preform Figure 26 conprises an alternate, enbodi nent :

i ncl udiriguaeh @iz orvarisienj eot i diterphde ngomdchy néudad @bnﬂliménmo‘sith om take

out rohQlyWpih asd aceallln@g ahHbess SHOWRGhR:Fef dFStt RASILERYS . wiklOW @edT
conprises an altern gl ng a horizontal injection nolding

|
machi ne"%4Ad™g ATt %%&et Pﬁﬁk?%‘kg’ ISLQ;: lrJobot with cooling tubes, shown in a

sééond position.-35 Figure 28 conprises an alternate enbodi nent including a
hori zontighirel MaaCtdRprIBed NG nEdEirnatandoalitbt itupesidnbobihake @uthr abot

with Ck?l.m | 09t URSS éi‘n‘r’&’[] GArEm%utshEEQ R $A\f I\% dr‘é‘%t'zg%kg m&%’ip” pi3 o

al terna odlnen I'nc hort1 zon ne and
a nult |P5}§6§P?-F¥5rﬁ%fa4€§%§t tpobbtownveRtieg 0Pk er‘ec &Eé?rlo’é kﬁﬁﬁﬁ’el n a t hird
position with a treatnent device engaged.

20 Figure 24d shows an alternate sealing element configuration.
Figure 24e shows a second alternate sealing element 'configurai: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 horizontal
injection molding machine and a multi-position .take out robot with

cooling tubes, shown in a second position.

35
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.

40 Figure 29 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 with a treatment device
engaged.



9 WD 03/097326 PCT/ CA03/00414 Figure 30 conprises an alternate enbodi nent

i ncluding a horizontal injection nolding machine and a nmulti-position take
out robotwwaiosl973e©ol i ng tubes, showi ng the cavity di sposi PCOCA038044 gure 31
conprises an al ternate enbodi nent including a horizontal injection nolding
”HCh'”%1éﬂﬁea3ﬁuhbhp£E§%§'£H‘éfﬂ%%n%ﬂ% %BB&1M%£¢‘16E¥H&1B% %U%%§12599¥1n9
t he take, out CE)Iatel otated._into t e tion paqsiti E 0 ures %%ﬁ 321
conpri $BIBAGTYY BY 9p I BE o 2B Hf RMoing teke 93F|6 EOEoWb ent

pOS|t|@nslimmrngyvsonehqmimhruiecerety[EEBNOEEEnﬁiﬁij PTI ON OF THE PREFERRED
EMBODI MENT(S) 15 Introduction The present invention wi |l now be described
wWth res several enbo |ch | astic_i.n
WD|dln% E%I%g GSEE™ 25 ¢ q4 F 8??% g*%ﬁggtﬁrnglfé ract
pl ast i enpee’f:mmsmolfdm anarmllde ngn@mﬁt mui - B@}Ltewm aleke ngvereh%ewqa’tﬂef or e
to fir &bolﬁﬁkﬁi 5@5Hd G hRYtBé atdinSoutPrakeeabbyYatddeidid sheCegbifgon
station rises a so-called SuperCool (err) device in which a cooling pin
is |n§er% gglnto each preform each preformis pressure-seal ed, and 25
céBling air is injected into the interior of the preform The pressure
causes rtiperesit szﬁemlécﬁngﬁﬁsmehafei 0bM kA 60BEALItd hanbddiskde wAblsndf the

take oyt C?Xﬁ]e pre oﬁéﬁtglﬁéés%l ol u%@l QRU&HO Coog} gbf‘%aa”d out si de

surfaces fera secon g tion conprises
a so-called Cool Jet err deV|ce in 30 mhhch a cool i no gin is inserted into
each preform e IENT (R t he preform
afadl the cooling air floms down the |nS|de surface of the preformto the
out si dentr-deyeridiel ess, it should be understood that the teachings and
claims of the subject .invention are equally applicable to other nolding 35
processes used for producing relatively thick-walled hollow articles. The
Struct Gke ROeRPRfuravEndhensvihe pehdralddsgydhedovith nptstiosd FacheEvieralyst em
that ichBbadesaN ihng@Xchnpectdddx pokdtig MMditienlmol@MidGhaaRih8] €644 ON

U%t 2’a 6}p§£%&1’m yroQ:la%EEQ) 3ta]£é. qupc ttchr%ega%g éxt?ggt %1%%%%9' Sreforms

from a molding unit, and sequentially move these preforms to first

and second cooling statioms. Preferably, the first cooling station
comprises 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 CoolJet™ device in
30 which a cooling pin is inserted into each preform, cooling air is
injected to the interior tip of the preform, and the cooling air
flows down the inside surface of the preform to the outside.
Nevertheless, 1t should be understood that the teachings and claims
of the subject invention are equally applicable to other molding
35 processes used for producing relatively thick-walled hollow

articles.

The Structure

40 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

10



platen 5 that includes a rotary nold nounting block 6 having 10 WO
03/ 097326 PCT/ CA03/00414 trunnions that nmount in carriers 7 on each end of
t he bl ockw6.03/0€8e6i ers 7 slide on ways nounted on the baseC#/Gdoane
r el easabtynnicosnediedd houttheist atiohary pl ahensduh canbi oat ikas IHackknut.s and

cl anpi n@apiishans. Jhedm I S i ved
fromthe stlatl na,crc}/l %atena%ii ﬂl%?ﬂtgésggbltgﬁ %aﬁg ?o?}égwgﬁg ggeallssa%r tat ed

by mot of “BHE B8 ¢t FUE §t2 YecPidrehoPY 1RomPizetie ?‘rﬁﬁ]ﬁt 88teo ae
st at i on@kampingt erisgndsat |Thas movwog neflahgn mekdetialweiss rdhagd andvakdb aade
nount edaw, ca&mseﬁef a@%&{aryhglaeé@ray Rlyackabyrs & segmuat ediia, the i
carrlerj? aretﬁ East go dﬁ#té 05|%loned 10, s% as to direct Its
cooling air WAPECT HE 1% ShaF Y s’ Rsinisstdgp| mphd hq]efskﬂoy %ol ded
parts tHEEESE tA tbat pertiomargorldtrregrat ed dsaphrtwofmathegi mpbtthiadves
rlrgl di lrlgllmlc:a;ndwej)moaié ohswdldd tddTi sigpyad afsadé@h tign SROUeS Ak ckh%l posL
nmo 0 chani_ss punt ed e .machi ne. it controls the
oper at fj%%g rﬁéé’%&%ﬁcgg ft arftwe c"’lorr‘ladlathG oy SESt Egﬁgerl h2 | RRf g oned
det%er mi ¥ RF e PEErEi éhs aCFRPJ#@Q eArof Lewetowanss pdet véd bahporéntss, ashe
tim ng,td laewlr ahesfrdHIpemal 8ed HarelC thefedhe conditioning fluids and

vacuum systens they utilize and other 20 operational conditions that are -
controlled to Oftl mze the entire nolding cycle. Preferabl y, the

cont r ol? eFoB6RPH1¥es 18Re bintrsratepr cres®drs, Yenshal imisssden comtians,
Appl i catdddringpeciohiteol £r atessbning Dhgd t abt&tg]nﬁi FAARASEOI Forhahd- \ﬁﬂol‘sed

Ciafscui tdhg eESolln&‘ G ehi Led eloumRERT Yo R%e Rﬁ‘%h:ﬂ{ sk, CP rt‘?her 19

process orlle ﬁ %% more sqf tware programs contai ning code for Carrying out
the fUfEti"8nE t3° pRUET P Bed BEBWSATREs B hof e CsBIdihgoring e%ttafaons
i ncl ud@m@uﬁwngeﬁemrmmmg tireunpd Birtsl onnomt edbt irorC arfr | e vl Sratpepadieend

of the ddioabnthat dre eriﬁiﬁé)l e £130Q tf'@t{egjet %ﬁﬁer;ﬂﬁfe%ar r EE&S %fsotﬁgl de
are noved by dri ve not or el t means 16.

on the 1t9.8n£rlge aﬁu d
Mot or 178 s AbU i Sonaendof VEAERarty S158%Y d’&&%é%et g uet8eTt o
r 3Pat e.OPFFEtioRa bt condbtinns| ddsit tame oppused lkdce® apbihiich ahe rmintred

recei vetfoltaihgs cy]:QeSUI tmf%rfaﬁﬂ_yh0|tﬂbng:oﬁlQ%o@égegoﬁ§f£s%s 3dhe-t yhes, see

Fig. 2, ng\_zg an jnterna shage made sI| htIy réﬁ g%r t han t he parts

they are eS| gned t S accept or Ray have &t Irﬁt'er 2pE°8| i gRSy téfal | er

so thatPrtoﬁ:@Sﬁ%ﬂ?? nﬂggi@ﬁ,%@qaﬁr Processors, hard-wired c:chultry, etc.,

with sufficient memory (ROM, RAM, disk, CD, etc.) to process one or
25 more software programs containing code for carrying 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
19 suitable for holding the mplded parts.

35
The tubes, see Fig. 2, may have an internal shape made slightly
larger than the parts they are designed to 'accept or may have an
internal shape slightly smaller so that the part must shrink in
diameter somewhat before it can completely enter the réceiver. 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, urges
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



di aneter somewhat before it can conpletely enter the receiver. The 40 tubes
19 may be directly or indirectly cooled (e.g. water and/or air) and nay
provi de awoaswusecour ce 61, which when activated, urges Pog/qaasno4id renain
in the vaghemsoat hige Heplegndbey car rdigd bhgst has tarize meduri Agr rateattion ahd
trans| gair@n ot hend UEESE, Ofnd:er -edlhe o%lcté\@rQé/ 08121329115’@1&&%03690414

vacuum_can be replaced by an air ast _as e ns f the art
fromtRES Béc g enanisealﬂ¥ R U5 E&J%%C t(r)ﬂ? Bﬁ% rSF“I Eﬁ% Scal ﬁeans
may be used to eject the preforns fromthe tubes. 5 A conditioning station
2?5it S Tmléi&)hal@t%@nirhﬁ Jraseod :3@ tltshenoohetetal *tC@'”@he Qa‘as_tehcl Qgseqé raagittameend
statio en i.t.ionin ation i nc es conditionin

el enen'?)zfr%‘ 2 %ﬁgef gFoeac Y rﬁa&eana?(t ALt %ngeﬁgéeocfﬁaftjt%mn catﬁ 1ong

al i gned® olrmugtest heenfsitdedipar teéennetrs Ehe post a3l derddl magledr Petftr13 is
moved Girrbhgebase, thax altegn chiebe 101 Pdcs v tdhtbherrt endTdss 2hrtEi gHee 21a

h |_di d F 1 h
The sartbombed RenE ShEILET LB TESCREDES S0 G G, Eelnfad BrE e
séBond PEaHai Vi thi 'y slareBE 21 s nounted on the post nmold cooling turret

13 and includes a novable plate 23 that carriers conditioning elenments 24,

one fO@&%gEQ ngdggmﬂgrIma%&ﬁ@ggsds§9té$QQﬂkgﬁ%eﬁgndéggffgeﬁgggdfgg gﬂ er

the nol parts e post [ofo)e) |ng turret I's rotated

al i gn tTHEYPSr t2dPhi $HP"het s ef@ft s© Wi G afle E?)Si:smacl@aﬁé’@&lln%y
means dfuregki htlersta25ngBecause the second condi tioning station 22 is
cacried by the post nold cooling turret 13, it can engage the conditioning

el enents 24 wi.th t parts rried.in the tubes at an are so
ol oned: SFHEFRCT R T P HEs= e e pOSToNBIT oo FFRGPeER FEHL 5 PL Bv | ng
al ong ttnefrbase3 andhdmetipdept & el ot kéatendd tilmt wgrriees avaidigbbrifer

stati or12dentfl g4, Zorshaws eaehotnotdt@icgmdj tlaQBbﬁ@ec§t§5|tQﬁth&hte§ dsgdpé or
pressuri,zin refortrﬂ i nterior to ai i ncI uges 30 a

| N it
base 36111811%(1 \?\%I ch T TouR 8e Bt ax?cihr? %OSFhrO s CHOrEs
pkhg aI1§olﬁa§0'a@it%3<tf@r Rartoselpe 383r§<§ Wik \?Jﬁ%r?]teﬁ@niéﬁué |<’=§1d |W|1?§erPéelt¢ nto a
partialBy feoledapeed or Byt heasealof Scopefidadtse £o. copdadune | thal peessare

injeCt%%n&k@i££§hgugé%f§%nt92tqg % %E?é@]b§n£ﬁé'§%st:¥%ld cooling turret
13, it can engage the conditioning elements 24 with the parts
carried in the tubes 19 at any time they are so aligned, including

25 times when the post mold cooling turret 13 is moving along the base,

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 external seal 33 so that when the plug is
inserted into 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 inner wall 34 of the cooling tube 19 as shown in Fig.
3 thereby ensuring sustained contact with the wall to permit
efficient 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. TIf this is allowed to happen contact between the preform and

tube wall would cease in some places and thereby cause an unequal
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and isgtaemtedsat the open end of the part 44. The cooling pin 41, can have
any suitable length and nay be noved during its application of the cooling
fluid 30 to vary the application of the fluid to different goarts of the
i nt eri &rl9¥Gef AcELOYS thesgrad cPofibleyisic fitapior wrks disadhftor 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 vented 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
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 0-99mm 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 wvia channel 55.

Quadr1ng® seals are four lipped seals with a specially developed
13
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channebb&7e. The unit can be slightly retracted, as shown in Fig. 6,

When the pressure in channel 55 is rémoved, 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 replaced by a fresh, cooler supply via
channel 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 internal surfaces of the part. Thus, this
preferred embodiment provides all the combined features of the two

embodiments described above.

35
Figs. 2-4 show a mechanical ejector 60 for ejecting the parts out
the receiving tubes 19. Figs. 2-5 show 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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engagediemren Tdtetiant §Onblwnldn foRed p]r%/ld@%e?n?%‘ﬁ‘il&’? cycle, and the
conditioning station 20 is shown di sengaged. Figure 8 shows the equi pnent

in thqu%X Beshows h%aﬂﬂiﬁeﬁglqn the loading position wherein the
freshly molded parts are being transferred from injection molding

cores 11b 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 in the next step where the post mold
30 cooling turret 13 has been translated away from the injection
molding turret to provide clearance for it to rotate 90 degrees to
move the freshly 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 9 shows the equipment in the next step where the post mold
cooling turret 13 is engaged with the conditioning station 20, and
the conditioning station 22 has also been engaged.

40
Figure 10 shows the equipment in the next step where the post mold
cooling turret 13 has been translated away from the conditioning

station 20, thereby disengaging it. However, the conditioning
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CondiQkﬁﬂﬁaﬂ,SE%BkOQ1agsk§ate each event that occurs on the post mold
cooling turret means through its complete cycle. Conditioning
station 22 is captioned “SuperCéol” and conditioning station 20 is

25 captioned “CoolJet”. 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 it becomes evident how
the various 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 wusing 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 leaving the loading position wherein
the freshly molded parts have been transferred from injection
40 molding cores 1lb on the molding turret 6 to the receiving tubes 19
on the post mold cooling 13. The conditioning station 20 is shown

disengaged with the parts molded in the previous injection cycle as

16



25 captioned "Cool Jet". Parts are ejected downward fromthe | owernost side
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conditioning station 22 is al so shown di sengaged. Figure 14 shows the
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i ¥b t heFhexte sté@ pshaher &hreheequ)ﬁmemlﬂ—l QeOIHa3g tstepelvhdde i sShe&ngHgedhdmst h t he

condi t £pi NGy %@Eb@nlgzhaél%e Q?raﬁgf'gc!éd %iWaQQEJ%&Iﬁté J,[2tQLo \&;\ﬁ%asl;tsat 1%%ens

engageg 15 Fi shows the equl nex
mol d ¢ool FAG r r%ﬁs%aﬁéggbéen tr%Pr‘f?I"&Fed t&ﬁafoﬂﬁbﬁiw t5toriing §t0at| on
22, t hemeblyelmlgeﬁgagw@ durindowbeetrardiatdondi t | Bedmichidteattheniz{ec iy

remai nt@f‘ﬁ@\g%a@w heg EQ@ntfﬁé}%@att'eQnaw apwhi 18,4 @%at@oﬁg}y 5 eﬂ gt
ns ff een trrangl %ted %waé% ¢ §t tlonary laten to

cTear afice™ of T 6% 6Cat & 3?«585 g E‘?gﬁ%‘?ﬁ B0 f PSR G\'mﬁlifééllget of

parts Petdeq @ﬁ%’rf ef P@r’@ﬂnefq;oshtraneﬁelr cwo|thegpbat reeld 3oolPngotutmst dari ng,
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tubes ggecﬁgwgﬁnogtecée%%lgrg%m%r% 950 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

degrees 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 between the
30 injection molding cycle and the post mold cooling 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 receivers for part transfer.

This sequence is more easily seen in Figs. 18a-18g that illustrates
each event that occurs on the post mold cooling turret means through
40 its complete cycle. Conditiohing station 22 is captioned "“Super
Cool” and conditioning station 20 is captioned “Cool Jet”. Parts
are ejected downward from the 1owermest side of the turret and parts
are loaded horizontally at the rightmost side of the turret. By

17
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typi cal. .s quenc char of . oper at i Qns t hat ed usin he Fig.
19 enbodr gﬁ ilzajhé% §homnr?ﬁa$aV1n ?thﬁgggﬁesge%f 5 & 8
second§l’( gg@a’ger For example, a typical 5L PET preform Wlth a 4 OOmm

wall can be molded conventionally using 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 tube
35 60 and a cooling pin 61 are provided for handling 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
18



15% can be realized for preforns having wall thicknesses of 4,0nm or
greater. For exanple, a typical 0.5L PET preformwth a 4,00mm wall can be
nol ded cowoenandBa@l |y using a side entry three-position 2PCTarAoBev41pl at e
and rolbsistatiadpoatracthifesefnd Theel| @ollBre ame goreefadr ratrrultekedrmnraﬂcde ndex

machi ngwht 2 Posé BRE 6@l iAGH SEHéJCéI'M €0kt WLt e NAYIRY %r aﬁteyof
recei ver tubes onI can about_ a 13 second cycl e.

preforﬁ?@aﬁn%esﬁﬁP % the™ b?%fe%?%% RGeS %ﬁu%?ﬁrﬁ98ﬁ?$oﬁl%t
about a@entiatecbadneB06lyclic twild. AtdngupalyveélBmbodimpértslFi guersboph24

Sh@WGilrlrﬁlefre'aﬂat gue@fogﬁﬁﬁ%ﬁg b fMiLEh nec]gceeehyarl Lube 7?35%@!1161{;%@5?9@! ing
pi n are vided.fo i ng.a re p i ncludi ng "negative
draft” ¥ Pgiﬁﬁ dch§uéﬁ p?%#bﬁﬁ#h% ts éﬁﬁﬁb ok ?gﬁ%ter 63 that is reduced
i medi ately adjacent the support |edge 64. This is in contrast to the
pref or midaskgns smw@, ¥y Fllﬁﬁatgmfl tHth They Flogeur22rizd ebedi Aeplcdbsn

shows coolin n 61 design does not re U|re a seal the preform
|nter|%} 89ane%%$i %?%%HK?OCOH$V: nﬁhe P ht er %r space tBa%qﬂ%ressgrgzed

ad0des@ricbetmabaoe. thamswleerd theegldodgngolflutdebsi snhredudssdd viig chetEabl i ng
pi N bas®aéfeDys9 ,la:ﬂél)&%/fa%%@af@ﬁ/aﬁéeawﬂé% Jorst enhpoisStidckibendéd. The

col I ar fu%(/vg?dﬁlj%gfﬂeoﬂ‘% e t%ﬁéa fne uref%%%e?%%ﬁ@ AL &GN ttﬂbéh pend of

the receiv sea ing. s ruc when cool i’ ng uldis
|ntrodd'é’€rae]91’apr€@ﬁ?%laq BhaRAeRCED! IR PP DECERETAF yneeemﬁeeﬁﬁ%t ély over
bot h 5 Innnemeardses] echiur iaces afrfllie raekation shs anespt@bliat bhdpwessur e

hag bui |1tlo&70tﬁé‘epl1e%\6?&n £Babe UUDLE Sl tHEL ELRYL L TL GHIY ﬁ;gzg’oé@ﬁ W rd

situation that nmay occur with certain preform designs and operati ng
condltlons whi ch produce a.partly cooled 10 preform such that when the.
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prevents a rapidly rising pressure 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 mm, 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 linear 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 deformable seal 91
35 is attached 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 defornl inwardly and contact and seal against the
preform 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 £fluid from penetrating

between the preform body and the inner wall of the receiver tube 95.
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is at o405t hiserRdiht i@ rSkati ohrt Ringutae2blsh®@as an al ternate
enbodi ment of the receiving tube and cooling pin assenbly. The nol ded

p%\?’tl ally cooled nolded part is |oaded into the receiving tube 19 until
i ts suPpertsdaddge fedtflare 82 toREHtacks S 18Ad IRPYERE rEcef¥ihgofulfe. The
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suppor end € receiving.t arance may.
therefgp@port 1edge feature 82 of the molded part The sea ing e ement 1

25 also contacts the end of the receiving 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 24d and 24e that are
applicable in all the arrangements shown in figures 22-25 inclusive.

30 Figure 24d shows a sealing element 8la having a hollow interior that
allows it deform when contacted by another  structure, or
alternatively to be inflated by introducing pressurized fluid into
the hollow section. Figure 24e shows a sealing element 8lb haying a
hinged configuration that when contacted deflects in a predictable

35 and repeatable manner to seal against the molded part.

Tn operation, cooling fluid is introduced via cooling pin channel 69
so as to pressurize the interior of the part to ensure its outer
surface maintaing good contact with the inner surface of the
40 receiving tube 19 as described above. With certain preform designs,
or partially cooled conditions, this internal pressure may be
sufficient to cause the length of the part to extend until the
clearance 84 is eliminated and the closed end of the part is
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exi st between the end of the part and the plug 83. 20 The sealing collar 80
contacts a sealing elenment 81 made of a suitably pliable material such as
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articles are transferred to the juxtaposed cavities. By operating
the carrier plate in this way, the hollow plastic articles can be
25 stored in the 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 hollow plastic articles so that wupon

discharge they will not incur damage from further handling.

30 U.S. Patent No. 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 pins deliver a cooling fluid inside the molded
articles held by the take-off pléte. 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 inside
the preform so that the cooling pin acts as an additional cooling

core, and contributes to the creation of an annular flow pattern
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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
gsufficient quantity and layout to match two sets of mold cavities
105.

Figure 26 shows the carrier plate 103 at its innermost position
35 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 into engagement with the parts in the¢tubes
on carrier plate 103. Figure 29 shows this engagement however with
plate 103 in its outermost position.
40
Once engaged, the plugs 31 allow the parts in their engaged receiver
tubes to be pressurized as described above. Simultaneously, engaged

pins 41 provide £fluid cooling to the parts in their respective
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fluid, it is preferred that the ratio of d:D be within the range of 10
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engage pI ns provi urd cooling to'the parts in their respective 22
V@ 03/ B@?%WF@@?Wﬁ tub, those parts having previously been
pressurized by plugs 31 in an earlier cycle. After a prescribed tine has

el ap_seﬁlhec¥e&£lg'§:re %@8rdo§ee@§§91}}e§leérp i Hightast 3phade 1096 theuebyate

provi dlexr; ngslx et a?tncoecc%rll: t%rog\,\{'lngne molding cycle. Plug 31 is captioned
“Super Cool” and cooling pin 41 is captioned “Cool Jet”.

25 '
The design of the mounting interface of the plugs 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 f£fluid delivery. Certain part designs and wall
thickness variations may advantageously utilize such a
configuration. 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 can 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 treatment that can be provided by them.
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carrier plate 103 to be rotated 90 degrees to the ejection position, as
shown in Fig. 31, whereupon those parts selected for ejection are renoved
from t heiworoe®psed i ve recei ver tubes. The carrier plate 108T/dA300wm
rotated 90 degrees in the reverse direction to restore its 10 previous

al i gnmevandageceyFeduresinto the nold area to collect the next nol ded
set of parts in its vacant set of receiver tubes. Figure 27 shows the

carrieraflates103s aj%ead;[tg&fglég L‘([)g]!‘%ln%njt_l n. the ~Qut board st at eRFand Fig. 28

shows the carrier rmost position. each of these
t hPee oBEERd positions the carrier pI ate 103 is aligned with the pI ugs

and pins on ;m&t Qloia6coo§£h§ h@urx%l&r iRge t BLSS SUCLRS SV R PRI %J{lﬂt%ﬁ the
parts carri.e e recel ver t w th |rst a

es are sequenti al |l
plug 31 f o7 6?835 hklllzcihhﬁngﬁaef htleif g ]G\?ﬁ %eﬁf*ﬁgeﬁl £-cool i ng,
prior to R0cthdltdantiagbeitagiehechad. ifkeuseguancedigerDE-Basidomsgea in
F| gures 31a-321 t&qetsshlr[eugggﬂrggu éi/‘?%oﬁf @aéa curcc;tnt]:rongh ope nol i n’gned

cle. Plu 31 IS caption coollng prn 1 s captl
ol Jet"tS!%85¢he design of the nounting |nt erface of the plugs 31 and

pins 4% ta w@ewlabe 0% | snr eEem&&y Lo sapBbsRadial {hay &Lk bgot
mterchangfee For r;_pl&oe 2 confl éhron t hat us%s two sets of plugs and

one set of cou Fd DeasSend N8| SHAGCEhET3dhFamrs tog
receive t\MB%L?CI%%O‘Gfdlﬁgeslﬁﬁrﬂszeé%masagrpw orthieo mrefqmyl eintgyclog ofo pin

cool i ng flatidndel i veeyt Oeixtaallsmepartbﬁeyﬁhsqt&ﬁ@lﬂ@' | céﬂ&d@es%e‘é@ééﬁ“ 0”5
mgy advant I S Q urati.on | a I the

and pl ugs Sg%%(e%ﬁtyaﬂé) I%:gas% lf(e:%h% p‘é‘cgar% t Re-To |na rgggslgﬂ%

Figs. 5-6 ¥ ?F@sOf ﬁ%?egslaen%éﬁpﬁbed above Thi s vvoul d provi de great er

f1 exibig i tay pﬂbfogﬁe&ﬁbtoﬁmsAQﬂ|jdd&ﬂ@b %E@éf@éé'éﬁff&béxﬁ%rﬂyghdahEQ@éH@nt
can be pr ree nore,sets recej ver tubes

i ded gg nsltgi§I
on plate 1 “HPTHe nuinsEr dgﬁe‘rﬁ%‘?nglrbn tthﬁe EF5E1 PR bf Wl t FB_E105° i n
the inj eCtASRPHBPLE Simprafbyinariiodshed drntatinens . of plugs, pins, or

cepbi ngti on re%@of&% CaLDE B aNE AR, o0l gf%glg%hgﬁe Hid el gtgggg%g@g

varlatlongﬁ1 gf treatment that can be provi
PCT/ CA03/ 00414 %véﬁ’ﬁf&@@ou%hei:e%ﬂ%%mAd\?éﬁf-’a@eodéh]fl@at GEekl apEevEdRp t o
t he pref eadeduendodiaments circulate the cooling fluid.

e A process that first pressurizes the preform to ensure conductive
cooling, followed by release of this pressure, 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.

¢ An Index molding system that minimizes tooling required for the
high speed production of plastic parts by providing a post mold
35 cooling device that wuses minimal components that require

customizing to suit the part being molded.
Conclusion

40 Thus, what has been described is a method and apparatus for
efficiently cooling molded plastic pieces with reduced cycle time
and cost. |
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5 include: A post nold cooling turret that carries one or nore
conditioning stations, which engages the parts held in receiver tubes. A
condi ti orwo@3®9meé on that includes a Cool Jet probe combi n@dT/Caioslo4a4
pressure sealing plug that can be controlled to seal or 10 release. A

recei vifg &#&&f&*%lc%%beﬂeﬂsobgnmrpaédtqangh@& @1@§§?1@9$ed r@%mkrshe

tube to seal on the_inner, surface h reform

roVi neans to
pr essutfzEh¢ HES5CBedr I FHRaS &Fet811éﬁﬁghéﬁoﬁﬁafnt?Qﬁnﬁqgﬁcﬁ§°?nﬂéﬁhﬁﬁ% ng
cont ackrbet veeh theisubseanticaldopshosttion tahd ppefarivrs aget art serftbicaland
the inpgrinSWiagei0f dhedseCchbil N TRARSyind Jiefaemthaltikas a locally
deformed surface portion adjacent the support |edge, fornmed in the
receiving tube that is acceptable for producing finished containers. 20 A
recei vivhgl¢ ubee veriseng shvertiare Hesr bephi Bestridadapiighpresseste thuwiled up
wi t hi nlghﬁr@ééﬁ%ﬁbbﬂéf&éﬁd Wai be shilprd¥epvidi 8goodideaiat €1 PEaNSd Be

circul at e coo JArocess t hat I Press r|ze eform
to ensﬂ?g E%%Hﬁ%t#%% 5%§I|rﬁfe% S owed by%réieaéé ofg?hﬁé pré%%%#égé
81 | onewboginentzs syl sheof ceyolarng fohgi drvhatien ushesntrpdachehezved fl uid
previ ouskyous eﬁioélpﬂ’lc&rtQ&ﬁbr laﬁdng%qlfﬁu;@heﬁyclagsgﬁ@gméf&g ep@@[hﬁlfédalndltkﬁ.lﬂle or
nore statians t he _sane or, .di ti or c c
‘ proces%ﬁ?hap aFFoand ScoPlO@ LS% daﬁ?%‘g%r|n Tﬁ% dee gg 20 nol d
cool i néo%mélﬁémal+%ﬁ%@ﬁ a@éOﬁﬁ@@afffé% freafiere IHirEPrefariomrea a5t t he
preforﬁbt@nbbﬁp§$ﬁf@&3 stieh bRodefead ohy hatih eguinel eminds o @ruresolandg
npans app % At the optimum |l ocations. An |ndex mol di ng system t hat
nlnlnlzes 00 |ng required for the high speed production of plastic parts
by providing a post nold 35 cooling device that uses m ni mal conponents
that require customzing to suit the part being nol ded. Conclusion 40
Thus, what has been described is a nethod and apparatus for efficiently
cool ing nol ded plastic pieces with reduced cycle tinme and cost. 24 WO
03/ 097326 PCT/ CA03/ 00414 The individual .conponents shown in outline or
desi gnat ed by bl ocks
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in the attached Drawings are all well-known in the injection nolding arts,
and their specific construction and operation are not critical 5 to the
oper at i orworojogzses node for carrying out the invention. WipCe/QAve/opriesent
i nvent "BATHES B@eHEReIRT i bed with respect to what is presently considered
to be the preferred enbodinents, it is to be understood that the invention

is not qlimy Egratiﬁlst hfoﬂ'égépﬁfgd &0 EHP&Q%I ffc Qsihe contrany, the

i nvention tended_to cover Fi ous |ons a ui'va

arr angement’§ Fd&a*Gi PHE nSt‘{‘%Fé:Usrﬁl FPRE kg o8 spebotd tHie Qgﬁéﬁ%ibfw cqfal ns.
The scope pﬂa$’¢ue¢ fpalrkew ogieltadrs susht oclee actersdad éfis bropadest are

i nt erpretati o] he i a n d ent
structures aﬁ%bsga a&wa%?l gar}l{s: mg%% %%/%%%32%@% I717"9 E%?%étﬂ}%% %ﬁf\ﬁ%
CLAI MED | SPB4S E\%f)]é? §r?091588??‘?1gt8‘”?ﬁ%r%’?| EpE8t Pl 88t itepais wiittch are
hel d by a shkectowe,stpidtapmmednsi gonedigiaghol d the plurality of 5 plastic
parts oriented such that closed ends thereof are disposed toward an inside
of, the takg1 out struct ure and Oﬁrg gnds t hereof _are di sposed toward an
olt si de of "PREFhKE THUT TUET rithPEred aF Y S5 Sr 5Fﬂl§ti:56‘?rﬁ?qvﬁ“ﬁ6t BY-RAFenent
structure cobf¢ gbrlerl ot catsectrwtaatande atoviesmrsit dret webna fhest akeolouty
structure ansta@l{ldne&ﬁa ANgedind® dooll $hg CAQIHiRG,; station and a second cooling
stati on; figr cogl i;ng stati.an_incl d| first COO|I structure

conf i gured ?o prl%\%)ltdecod:L ol i e RN d“%cli ﬁg?ns# C%%jg)?f‘gof SERECTYE
plurality of “phEsrIredpspt Er?‘iﬁ*‘gﬁugih th?élégeﬁllelffﬁstq W.e@ﬁ,ldeaﬂﬂ ¢dvd sdcond
cdol i ng st at tlen plnadandicpgos epDaghk GO arlg ShEteFHIrEhe P Guaedchd-Jyvi de a
cooling fluig,jo an inside of each of the plurality of plastic parts

t hrough the open ends thereof. 20 2. Apparatus according to Claima1,
further coﬁlf)‘?l SPTRPY heetbiw otftatiany jacdreing sgepadaras h%%o?’élﬂ?@‘-utr@ Caim
1, wherein seprnfifsurstl coobrogidm stavlitéhar ELONd @S inBh 88 Soif | ZHdh] of
structure conid gued: ey Peodide 3-PRESIHILG-SEBh LAPIRENEAE BRELENTS Of

tﬂ)e plurality of parts and anbi ent = pressure;

2. Apparatus according to Claim 1, further comprising the take out
structure.
3. Apparatus according to Claim 1, wherein said first cooling
25 structure comprises:

pressurizing structure configured to provide a pressure seal
between the open ends of the plurality of parts and ambient
pressure; and
30 a plurality of first conditioning elements, each configured to
provide a pressurized cooling fluid to an inside of a

corresponding one of the plurality of plastic parts.

4. Apparatus according to Claim 3, wherein said second cooling
35 structure comprises a plurality of second conditioning elements,
“each configured to enter an open end of a corresponding plastic

part and provide a cooling fluid to an inside thereof.

5. Apparatus according to Claim 4, wherein said pressurizing
40 structure comprises a plurality of sealing collars, each sealing
collar (i) disposed outside of an outer surface of a

corresponding one of the plurality of plastic parts and (ii)
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30 a plurality of first conditioning elenents, each configured to provide
a pressurized cooling fluid to an inside of a correspondi ng one of the

pl uralitywofo3pdmeéi c parts. 4. Apparatus accordi ng to C aPeT&Amhenei n sai d
second cookbAgig@EdstucuetHI eptadFiirised aodl it@lfiliydodn sacdmdidensnd i @ni ng

el ement s, o886k £aNTd:0uhed. Lo AN A0 OR8N BRAaeh, daltiespondi ng plastic
part and provide a cooling urd to an 1 nside thereof. 5. Apparatus
according to Claim4, wherein said pressurizing 40 structure conprises a

pl ural ety appsestunngocokbans, tedthisedl i wigereiol leach( 3idi sedsed ootkime of

ansouter surLface ofc a, QL1 esPANdicnge 0N QfrdshiGrphati alddingf sphastic parts
and (ii) 26 WD 03/097326 PCT/ CA03/00414 configured to seal pressurized

cooling fluid on an inside and on a portion of an outside of the
corresfondhpgayrtast i ecpardindg. thppaediuss acobedeny ttmkE apwl 5stwher@ie each

said seali eemdﬁpié@sr D bIufRyeb) e Jro s8attNds f elgase rhibendy essmpiZ&thg
cooling fluid,, n

7. aratus,according to.d aim.5, wherein take out .
structure VEBhERY sge%pué:tBFﬁrhTi?V}bf’%cﬁw?i%%ergdﬁa& Fﬁ?%ﬁ%l%recdgr*fﬁr §PVig e
védting strootipbldch eentingf shi theavirepesriand | gealdda of brigy | fgeom othe
control | edoMest 4o b Ofcnbh8opr&SINI AgdpTOAM iNGak-kuid fromthe outside of
the corresponding plastic part. 8. Apparatus according to Caim3, wherein
said take out structure conprises a plurality of cavities, and wherein
sai d pBess@pbzizigis IBosrdisgure QR a d "Hegrani 6§1df take utc 6KEPEFOIR ng
el ement s aeempedegu edulral CapSer alavexies| aind WHeaeenofa bhgireebutheing

phyral ity oo, pLast i PUls Lo, LxPAnd ANGGORt dehadny diidRasnLhace,f a
corresponding cavity of said take out structure. 20 9. Aﬁparat us accor di ng
to Claim 4?0%%‘:?@?9& &&cayfe saf PHRSHASK | BYr Fafe SdcEaaPcondite rPRglEPenent s

conpri ses afcopbbhbtfc ppartcotd | guvaed taond suppkytt he dosldagsttidak taf an

i nside of t.Be, CLOSRA BNdaficR o236ar fesPonRd RgQBE QL. the plurality of
pl astic parts; and cause the cooling fluid to flow over an inside surface

of the corresponding one of the plurality of plastic parts fromthe
ckosed %endAbher®iois tacardingsitde Cobimat d vakesigutessty 1ft redd PRpoafhty he

open end theregtcold 1fondPPM-ahyS aTEREHNT dfnddidie® 15 WABHEiAy Sabth first

coolin .
9 configured to:

supply the cooling fluid to an inside of the closed end of a
25 corresponding one of the plurality of plastic parts; and
cause the cooling fluid to flow over an inside surface of the
corresponding one of the plurality of plastic parts from the
closed end thereof to an outside of said take out structure
through the open end thereof.
30
10. Apparatus according to Claim 1, wherein said first cooling
structure and said second cooling structure are configured to

provide a cooling fluid comprising air.

35 11. Apparatus according to Claim 1, wherein said movement structure
comprises a rotatable turret configured to rotate said take out
structure 90 degrees between said first cooling station and said

second cooling station.

40 12. Apparatus according to Claim 1, wherein said movement structure
comprises a rotatable turret configured to rotate said take out
structure 180 degrees between a molding station and said first

cooling station.
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structure and said second cooling structure are configured to provide a
cooling fluid conprising air. 35 11. Apparatus according to Caim1l,

wher ei n swDd3M0PBeeENt Structure conprises a rotatabl e turPcagtCAapendiigured to
rotate said take out structure 90 degrees between said first cooling

st ati od3andpsatatussegonordiaon! | bg staimon., 40udherApPRIAIESNGC GOr i dgk:t O
daiml, vbeheldl,Sa dDYeORnloSLINCI UTE SAIPriaesd Iohalable furnel
configured io rotate said take out ~ structure 1 g%ees etween a nol di ng
station an8B"SEUH PG PLEgbEF mprdtabrorte FRNM0ADS/ B33y PeTACRYS? 00414

13> Appar asusueiooe.ding to Caiml1, further conprising a blower configured
to blow cooling air over outside surfaces of the plurality of plastic

parts ng Oée t hey are held by said .t aEe out 5 structure. 14. Apparatus
accor ding tBPEHIR £CRAEFRY n"Ldi P iffake YHETETP LR FakenorhdEEr Yadtiem
struct ure toniidas edhdwirhodiruchierel gpafidyrasf tgl hsld ctiparpbumriisai bt ake

out structgi&sdie VRGHYMn 10: (b + . ARPSEAIUS1REGPE NG, dRufd @i M 1, wherein
s?éd take out structure is configured to cool outside surfaces of the
pTu

rality of plastic parts at said first cooling station and at said
secondl5eobPpaigpBisatticenrding 160 Appar dt ughatebr dsaigl ttmkel aitm dtrwdene n
Zfai d fi gsti@pr&hﬁﬁgﬁf&g_ tel edﬁ@:{llt S?@E&Lo%a:/ﬁl.lﬁ%%d ng%ﬂéi QuRg1eLeMRRH s are
i spose ent i_n par el.. an ereijn,sai venent, structure
conpri ses gg%%‘%e%rqa%r%%o\%blsgl A& But CpTare SOt gggt% 2T nove
each of theoptiRdalstefien- plastic parts froma first conditioning el ement
tosa second conditioning elenment. 17. Apparatus according to Claimi1,

uherel s Ongo ol A20 0Bk ANG of 005 1| S LLxed, A o189t 38hd; 00l
stations is_novable. 25 18.” Apparatus according to Caimli, efein €ach of
sai d firstSlTBRTng2R_L atiedA atRFoSs CCLEESHENEBD| iIHFTSRES i GFec ofpTiases a
plurality afjmoolt rapdi ivs, peaclledonfingunetreon 38idupphymétie soalddigef | uid
to an | nSI@lfm;gfiste%e &l o88fL619 Ohodhn1COT EERPONINT,P0E Of . LBe PLAY aldty of
p%@s Ic paéersialq_rﬁlr move each of the plurality of plastic parts from a

first conditioning element to a second conditioning element.

17. Apparatus according to Claim 1, wherein one of said cooling
stations is fixed and one of said cooling stations is movable.
25 A
18. Apparatus according to Claim 1, wherein each of said first
cooling station and said second cooling station comprises a

plurality of cooling pins, each configured to:

30 supply the cooling fluid to an inside of the closed end of a
corresponding one of the plurality of plastic parts; and
cause the cooling fluid to flow over an inside surface of the
corresponding one of the plurality of plastic parts from the
closed end thereof to an outside of said take out structure
35 through the open end thereof.

19. Apparatus according to Claim 1, wherein each of said first

cooling station and said second cooling station comprises:
40 pressurizing structure configured to provide a pressure sgeal

between the open ends of the plurality of parts and ambient

pressure; and
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cause the cooling fluid to flow over an inside surface of the

correspondi ng one of the plurality of plastic parts fromthe closed end
t her eof twoan/gieei de of said take out structure 35 throwrgh/caeeoopen end
t hereof . 18. pAppatriatwefacoodiiinging Elanentls, waehecon&aniredf teaptotidest

cooling station. and,spidy S€ANAGCQahiRY 3t Al AR GARPLES &S cAQeRpESSM Zi NY
structure configu ek%tto ﬁro |deéﬁ‘t %rlessure seal between the open ends of
the plurali t?n‘Bfoéa S PAHghhiby BFESS A& "and 28 WD 03/ 097326

PCT/ CA03/ 00414 a plurality of conditioning el enents, each configured to

p][ anh d@ol. aABFQJEME# Z%lgc@:[@_@lﬂgng tE:l uegaitzno qu Imélf@irpf tﬁecgﬂi&%%?OBchI%g ine

o e plur of plastic rts. : aratus_according to ( ai :
wher ei n th@%"h%‘? choocloln%égug‘?‘gttiooﬁrf’gl%%n?iégjolfrléagt Sﬁbjr ovtlode‘—’l%alf:l%%f):ﬁlkle no[;E f1uid
to an inside ffrsta huliphurcdl inlpseicplresttisc gfar the asamhe tédmae asi fdisas t he
second coOkbBgn&tAdIBMPRYLHSS Prfhaalkng tbylthd orand rsi de ohside sexcond

plurality of plasti arts. 1. paratus for post-nold cooling of a
mat ri x of SI 5% ?%é ﬁj(rie 8rrlrlr§y oﬁipéﬁsgrf\g aeat(f'by a take out plate having a

fitfst plurality of receiving tubes configured to receive a first plurality
of plasti appacdidEioratbsd-H6TDNEbqIlibabitt ¥ bt beed i igigstibeprdborms

conf | gur ed, Lo e¢el e SSEONA BULALT LY. PLASI] G BIGLAT HE o BALA of

appar atus conpri Si ng: no Structure configured to provide Ive
novement BEERERHT h&ubake GBEIPrERRE &Rd ¥F9¥and fe€8hd RIGFRHAGY RF
stations; phestid¢ spredatnmang stdata onectrod udimealixypl aff al reyebing| edbas

deyices, e gﬂfig?hee% Ofo dENLEE, LN L LS ed pl%écatlgt-&njo%mpl%sgﬁgs?&'éf@ﬁgs,
cooling nmediumto an Interior, of a corresponding plastic preform a
plurality SP<eWRITGYEVFEBREIEZER seal i ng device configured to provide a

pressure seal between the injected pressurized cooling mediumand a |ower
anbi ent pr gssuhent 3G herapeond3aghi-08 stat iRBaaPrisiNg @ Phytahddyy of

| i ins, h I fi d di | i
Cover 08 a1 BobFodh (08 Al 8 CorreSortiihg Bragt it opr BTGP CooLitd

20 stations;
the first cooling station including:

a plurality of injector devices, each injector device configured

25 to inject a pressurized cooling medium to an interior of a
corresponding plastic preform;

a plurality of sealing devices, each sealing device configured
to provide a pressure seal between the injected pressurized
cooling medium and a lower ambient pressure;

30 the second cooling station comprising a plurality of cooling
pins, each cooling pin configured to direct a cooling medium
towards a tip of an inside of a corresponding plastic preform
so that the, directed cooling medium flows down an inside
surface of the corresponding plastic preform and is exhausted

35 to an outside of said take out plate; and

control structure to cause said movement structure to move the
plurality of plastic preforms from said first cooling station

to said second cooling station.
40 22. Apparatus according to Claim 21, wherein said movement structure

compriseé a rotatable turret, and wherein at least one of said

first and second cooling stations is movable.
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so that the directed cooling nmediumflows down an inside surface of the
corresponding plastic preformand is exhausted 35 to an outside of said

t ake 0th3wba)8/g?r73%mg cocrg:torgl st rtuctﬁl%e. to ﬁaus sai,d novenmeoT/Glosoctiyre to
move the = prurarity of prastyc prefoith From &M@ Fi rSt todriNg S$edtP8n to
sai d seconf<VE6Fi FFdFarRodntagiop. ofppheatassraseendiing plrsCiai mr2form
wher ei n saiftorD¥anekteSi-Ucher& £ conprises a rotatable turret, and wherein
at |east one of said first and second cooling stations is novable. 29 WO
03/097326 PCT/ CA03/ 00414 23. Apparatus according to C aim 21, wherein each
sard s&4ii AFPAEREER SEEPEERE | fter Fhrimf 2Lhe vhsredsporRiitng Spldstsiee 1 pnef or m
from an extdeniioe ihet@dfigube@4to Appanatfisiacesfiflinigatoos) Btwedh, (Wheggi n
each said (W3 [ i's f t I f 1 ui onmuni cat.i,on

bet ween (i )S'L%g%k?igﬁt gﬁlo%ﬁ%f ctﬁe c rg#égg%n%l%é’ltg%lasﬁgc&ﬁ%ef %rrlgrln and’ (i 7% an
exterior tf&FESFOT 18P Appar at us according to O ai m 24, wherein each
receiving tube includes a vent permtting fluid conmuni cati on between an

i mgeri o ofaheaeQt r gsPoNgifg @Aaéigﬁn%@t%@e@@%a Eﬁr‘&ecgﬁx?ﬁ?g&”%u?éo
pr event mv%\%z}%egf a portion of, a corresponding negative draft preformto

an interior aitl &5CH rBEEMINGY 151t iBe. COBUNASREE R uPAWESRdi 7y t O
d ai m 24, vineecior eazth $hied seatésmpnddevi celastirot pirrfoont aaid Wabisdhe

correspondip@gsphas) i €o PPEERIAR mARmht ARPY Al 136C Ui N04,9-Lhahm 24

wherei n each cpolin in is _configured.,sp as to t contact _an interior
surface of 't %91%%r§]é%£ptor?dﬁeﬁ§rﬁll ﬁgt ¢ prefbrm ‘?%Lol P&?déiaefaﬁf? ZECELYIHY to
Ct2aim 21, WHEPein said first cooling 25 station and said second cooling
station are both nmounted to said novenent structure. 29. Apparatus

accordppg t Lm 2 t her conmpri.sing, the. take out _plate and wherein
at | east 'ongpgfg%lﬁge Fggsl}fﬁla d Eécgﬁr_)ilc?méogﬁ urwglelr?%/npfearcélcef‘?:/’i%gSFﬁi)JeIégi s
conf i gur ed 9EBEBot= AntsilBecorkpdtaméshothe IRorEerPengbrminigspl arrit ¢ fiopmef
plastic preforns. 30. A plastic injection nolding system conprising: 35 a

Phast i 67M0hghOos M tabakidlded i WAlid V20! Rl GavIAhes.ad3 Rhurality
of carriers configured to carry a plurality of |
configured so as to "not contact” an interior surface of the

corresponding plastic preform.

28. Apparatus according to Claim 21, wherein said first cooling
25 station and said second cooling station are both mounted to said

movement structure.

29. Apparatus according to Claim 21, further comprising the take out
plate, and wherein at least one of the first and second
30 plurality of receiving tubes is configured to cool outside

surfaces of the corresponding plurality of plastic preforms.
30. A plastic injection molding system, comprising:

35 a plastic molding unit having a plurality of mold cavities and a
plurality of carriers configured to carry a plurality of
plastic parts;

a take out device which removes the plurality of plastic parts
from said plastic molding unit;

40 movement structure configured to cause relative movement between
said take out device and at least one of a first cooling

station and a second cooling statiom;
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pl astic parts; a take out device which renoves the plurality of plastic
parts fromsaid plastic nolding unit; 40 novenent structure configured to
cause relwoimpIseenent between said take out device andpat/dawasedsione of a
first cool iy S$tastorrorAing sdeshdncosidlugisvatiiont 30AMONG3/ O&ARHire
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plurality of ﬂllﬂ%tliigypgf tpsl,asgggp%cjﬂ_s& g: 10 take out neans for holding the
plurality of plastic parts oriented such that closed ends thereof are

di sposed toward an inside of said take out structure and open ends thereof
are diX¥posedatrenasdfan wuishdea aflweaild tiyake WHstSEr HeEts ©;comYeReRG: Means
for causing relative novenent between said take 15 out neans and at | east
one of a first cooli[l?%station and a second cooling station; the first
cadl i ng st ati6n PRCI GEPRG fiFst Pebdtihg thearRlWer1thr Rf dPhgshieoskrihg
fluid to an iadicdsedf sttie Pair allospdoéndypl dstdenfpartsdl Bpessgh doharapen ends

thereof and PRSI icfi Ba1a2QakbeoGOOLERGCEIM bl ol dfie 5eCand
cool i ng stat iQn |gg(|iu9| nag:d;econdﬁ:js(}?%;or%g means for = providing a coollng

fluid to an inSrd&cof “tHe “pPhr gt GRraSt FE e SERIGUGIR it he open ends

thereof . 2%o3emepppararustdnrcposnomyiadacdvki ngveters nattvieenokapbiastke
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recei ving ne%ré%ongogo(%ﬁ%? \s’ﬁ:QQiS‘nf' rst plurality of plastic preforns, and a

30 second plurality of receiving nmeans for receiving a second plurality of

pl astic préf6rnsirsft feakindonetafiosai dneiudimoantirstecorel iplourmdartsy 66r
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2 the cooling fluid therein; and

the second cooling station including second cooling means for
providing a cooling fluid to an inside of the plurality of

plastic parts through the open ends thereof.

25 32. Apparatus for post-mold cooling of a matrix of blastic preforms,
comprising:

take out means including a first plurality of receiving means
for receiving a first plurality of plastic preforms, and a
30 second plurality of receiving means for receiving a second
plurality of plastic preforms, at least one of said first and
second plurality of receiving means being configured to cool
outside surfaces of the corresponding plurality of plastic
preforms; ’
35 movement means for providing relative movement between the take

out means and first and second cooling stations;
the first cooling station including:
40 a plurality of injector means, each injector means for injecting

a pressurized cooling medium to an interior of a corresponding

plastic preform;

31



out neans and first and second cooling stations; the first cooling station
including: 40 a plurality of injector means, each injector neans for

i nj ecti ngwoaspyBesuri zed cooling mediumto an interior of paTamsespondi ng
pl astic pref GlaradityoD3red B eueam, CAesh 092 ny peanal fey ryovidany gy
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injected presgur gzigw&oola&nggegg r%rg ?gd a |l ower, anbient pressure; the
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for cooling aPhirshiddadbepkasd |GiRALLE nEHI Lalng 15 the steps. of:
novi ng a take- ou structure relative to g\M east one of a first coollng

st8tion anFCREEBLoMPACSol FHy SEHEITH; SA Iﬁ‘ﬁ’e&‘QBBOIIP‘??d‘SfIE?d CyeanHhsi de
of the pluralpluyadityl asStnlast20 paefcsrmshrﬂmgh sepénfénsls ¢derieaf sabtiome

first coolingostatyofecor@ndobl P NG 2i6R011Ng fluid to an inside of the
plurality of plastic parts through the open ends thereof at the second

cooling station. 25 34. A nmethod according to Claim33, wherein the first
step of33.f Powiatgodhdorogiorhgng | ai #lusebity foF splayold r@a@tswucgompéiaquh is
dustinct from sakgs second cooling structure. 30 35. A nmethod according to
Claim 33, wherein the first step of flowing the cooling fluid includes the
steps of: providing a pressure seal between the open ends of the plurality
of parts am®VanBi entelReddurErughdr 85 Préd¥ar £2i dly Badolargof| ai glﬁﬂ"sl de
of at |east awelohgtéeatiphusadid waafonpl asdélingdarhsion;

flowing a cooling fluid to an inside of the plurality of plastic
20 parts through open ends thereof at the first cooling station;
and
flowing a cooling fluid to an inside of the plurality of plastic
parts through the open ends thereof at the second cooling
station. '
25
34. A method according to Claim 33, wherein the first step of
flowing the cooling fluid uses a first cooling structure which

is distinct from said second cooling structure.

30 35. A method according to Claim 33, wherein the first step of
flowing the cooling fluid includes the steps of:

providing a pressure seal between the open ends of the plurality
of parts and ambient pressure; and
35 pressurizing a cooling fluid inside of at least one of the

plurality of plastic parts.

36. A method according to Claim 35, wherein the second step of
flowing the cooling fluid includes the step of using a plurality

40 of conditioning elements, each configured to enter an open end
of a corresponding plastic part, to provide a cooling fluid to

an inside thereof.
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36. A nethod according to G aim 35, wherein the second step of flow ng the
cooling fluid includes the step of using a plurality 40 of conditioning

el enent s,weasivmsonfi gured to enter an open end of a corre®parahoagoqphastic
part,.10 provide a cooling flujid.to__an inside thereof. 32 WO 03/ 097326
PCT/ %3/ i 3'?.“%‘%1’&92&6’ 4d@oPdPig YT aia fhssstaRertiRravidisgep of
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urt her . noving said.sealing collar to seal an
then rel gagsl%&ﬁgﬁgopgr %?s%%?gle coo%%hrelgcﬁfwsdj.ong]é.ngﬁp%%%ﬁdp&%or ding to
Claim 37, wherein take out structure conprises a plurality of cavities,

and f3@r.t hermetbopr astogdite tdl olstiep 307, ¥SOBeY eObhiG sShEUChET 81k f@@ch ﬁf
16ai d cavigdh8syt Os LNt ral y t__the pr urized cooling . flui romthe
S s%agg}t?% Wééfgsfatri C%Bar$$§l40.an rr%fgﬁ%d <E6°8i ng% o d ai m

outside of t e,corresgo ( ( 0 (
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and wherein said pressurizing step causes an exterior surface of each of
the ploural ityuola BasiditgPaEd s chgigxpand and qontags, an inside surface of
a corres oon]qji ng cavi &a/ lo . said taﬁe, out’ st rugtciglr e‘%é% Zlil.: ﬁt_r%f:ﬁ%r

accor di ng 16 &l nt 38, “frerd n°t hEaTHr s st ofur thrgwicegpr heirsbotlhiag f1 uid
13 ncl udes stRe - Sfepsiop: wupphy tHeucookengnf lasicth taf asaidstger ofesa € osed
end of - @on€ebIRENGNGLAY ORE Wedhe 1 PLYr &diih 0k 1R aSEL G, R:?xret Surg, 30
causi ng the gooling LI uagnto 1f |S%W over,_an inside surface of the

correspondi ng_one of “the pl ftarity B# plastic parts fromthe closed end
thereof to an outside through the open end thereof. 42. A nethod according

t o Chai mA3detihieraidorsidng €60tliagn fidl dmed36i608RId S@&Fk@icru,t g_@rugtlﬂg% hodk
a@ccordi ng to-dai el C ising the.step of . rotating, sald take
out structouglé 90 ?e%?gggslﬂb%%]yovrefer?%g%ﬁe?i ?asrf ngﬁﬁlﬁgsaslt‘%ﬁrﬁﬁs& Hed d
second CgBFpngagf%Eiaﬁ_exterlor surface of each of the plurality of
‘ plastic parts to expand and contact an inside surface of a

corresponding cavity of said take out structure.

25 41. A method according to Claim 33, wherein the first step of
flowing the cooling fluid includes the steps of:

supply the cooling fluid to an inside of a closed end of. a
corresponding one of the plurality of plastic parts; and

30 causing the cooling fluid to flow over an inside surface of the

corresponding one of the plurality of plastic parts from the

closed end thereof to an outside through the open end thereof.

42. A method according to Claim 33, wherein said cooling fluid
35 comprises air.

43. A method according to Claim 33, further comprising the step of
rotating said take out structure 90 degrees between said first
cooling station and said second cooling station.

40

44. A method according to Claim 33, further comprising the step of
rotating said take out structure 180 degrees between a molding
station and said first cooling station.
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,40 44. A nethod according to Claim33, further conprising the step of
rotating said take out structure 180 degrees between a nolding station and
said firswoosohiseg station. 33 WO 03/097326 PCT/ CA03/ 0041&CTASNO3M041Rt hod
according to Claim33, further conprising the step of blow ng cooling air
over Bt shdeesing fwwreingheoplhpini 1y, ofurtlegstdopppastsy beiorearhef are
Pel dhby sl v itnak & tingt Ruet mg_»halug_éidé\ Bﬁiim@r&ﬁr%@gp%@ra@_i%&m@,
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sai d take outﬂl%sprgﬁ%?ﬁ]?é?o\%%t %Bgyvglé%t}lne{qdlgy4 _1%%&]%%88% COIE§ to aim
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pl ur ad6 t ya ofefaStdazopdihg ab csaid $3 1 stucoehki rgmptatian and Adepsaird
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. stations %?@%@ﬁo@é@ﬁj‘@@é‘ﬁ?-and in parallel, and further conprising the
step of linearly noving said novenent structure to nove each of the

Pl uradjty, tJ g o] . f4q4 st Lti.ani t a _second
condi ti on% %ﬁe%%srrgnc% .,Oga%ﬁ%Q?SAmng%rﬁojdj'acfc‘%%gl%% Clg @b%?séﬁﬁ 3”%{; V%%F eioﬁ one of
sai d cool T 7St AGHES| SUFTXERF aftl bhe Bjru%aa:i’gﬁycd%ﬁ i P atigt imeaEsi @t

movabl e. s&@ fArmbt hool aeretdicngnt andlai me33, seber@iqvoddeh sfatsizind bfi rst 25

cool i ng sicHiaeR @neh SAiih $a&engu€onlijg skation conprises a plurality of
cooling pins, each cooling pin: supplying the cooling fluid to an inside of

a closed end of a corresponding one of the plurality of plastic parts; and
130 catfsi iy PR ChorGIRFHINgG ¢t cCHdiow Buervhmrdinsithe slinfsgcendf sdvend
corr espongbdigngnesiftibhe Ay ahidyosdd phasddsmpasis fhomdhei-cl osed end

t hereof t ut si . aid take out. structuyre through .the open end

t her eof . 1&3}15&%%9 &%#g?ﬁg%nicgg?d%ﬁept ke %Jinrﬁaf Y \%O&l&gng?%éf]ﬁf‘oﬁ%g’lef‘gy of
plastic FHICSUEBNPP i BLE £5turcdl ithy Bium sy efppépoths. p&xs Arppt hod
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-gecond cooling station (i) provides a 40 pressure seal between the open

ends of the gl urality of parts ) ,
45. A method according to Claim 33, wherein one of said cooling

stations is fixed and one of said cooling stationg is movable.

50. A method according to Claim 33, wherein each of said first
25 cooling station and said second cooling station comprises a

plurality of cooling pins, each cooling pin:

supplying the cooling fluid to an inside of a closed end of a
corresponding one of the plurality of plastic parts; and
30 causing the cooling fluid to flow over an inside surface of the
corresponding one of the plurality of plastic parts from the
closed end thereof to an outside of said take out structure
through the open end thereof.

35 51. A method according to Claim 33, wherein the plurality of plastic

parts comprises a plurality of plastic preforms.

52. A method according to Claim 33, wherein each of said first
cooling station and said second cooling station (i) provides a
40 bressure seal between the open ends of the plurality of parts
and ambient pressure, and (ii) provides a pressurized cooling

fluid to insides of the plurality of plastic parts.
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and anbi ent pressure, and (ii) provides a pressurized cooling fluid to
insides of the plurality of plastic parts. 34 WO 03/097326 PCT/ CA03/ 00414
53. A netwod3agwses ding to Caim 33, wherein the first coolPCAgA9B/Ma0410N
provi dé3. aacowthed féetardimgante nsildémof33a f whsteimpl uhal i firsaf ebekircc
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t ubes bBéi n@ reHddY iced Pegteoeld otrdildg ofr hatesrit eheolastd rebpofwinmg
plurality eémgpdiaskigé prefornms; noving the take-out plate relative to first
and second cooling stations; 20 at the first cooling station: injecting a
pressurized cooling mediumto interiors of a corresponding plurality of
ptestic preeeritEnoseal ifigsbetmdeenlife iof] eetastisr esefdrmed Eooki nlixrddi um
in each 25 pfutde gl ubdl | tycafviplbastiedr effor 65 aarea duwneplatapi e

pressure; at é%%xﬁ?&"%d &Qal 5N 18 %ﬁitgﬁastfopldd'srtﬁ t PS8k of,| ng JEed el at a
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medi um down PHEF VIO HiecsdEing tWeetor eipondt ny prERt PEE et rmadnd i s
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s{gucture to.fmve tgnpl uLghigh,Qk p‘cé‘Stéé‘ol 3%11%?&8”@11@&1%&5%9 fgeSt
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Cl ai m 54, fu?‘EWPGG‘aﬁP?sPH&%%YsPE ¥F-ic BESFOTHEi ng the novenent
st ruct ur e; manichonthhieng-adkie-beaisblohe oéladivee ftor stirand asxécsadombod:cvcrﬂgmg
stations towedithdrie novenent structure. 35

20 at the first cooling station:

injecting a pressurized cooling medium to interiors of a
corresponding plurality of plastic preforms;

sealing between the injected pressurized cooling medium in each

25 of the plurality of plastic preforms and a lower, ambient

pressure;
at the second cooling station:

30 directing a cooling medium at a tip of an inside of a
corresponding plastic preform and flowing cooling medium down
an inside surface of the corresponding plastic preform and is
exhausted to an outside of said take out plate; and

causing said movement structure to move the plurality of plastic
35 preformgs from said first cooling station to said second

cooling station.
55. A method according to Claim 54, further comprising the steps of:
40 rotating the movement structure; and

moving at least one of said first and second cooling stations

toward the movement structure.
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WO 03/ 097326 PCT/ CA03/00414 56.A nethod according to C aim 54, wherein
each said sealing device seals an interior of the corresponding plastic
preform fwormsasr32ext eri or thereof. 5 57. A nmethod accor di RGTICAB0@ILIN 54,
wher ei 70 eache i asear gy devi@eimablowshételin coimsaidateanidietdseare(i) an

interior odediie arComtesPORdbRgtRb astifodyRbORY BOdstid ) p At S%t 8LLA" an
.thereof. 58, A.net Qﬂgr&,‘icordl ng to Caimb54, wherein each receiving tube

10 includes a vent permtting fluid conruni cati on between an interior of
t he correspondi ng plastic preformand anbient pressure, to prevent

movenmesit. of met[bmaﬁt Bogordiry Gor ceammﬂ ngzhe@sglatéa/&l daatl sREBiRY Mekcan
interior waj,said;gagh Jﬁ&uﬁhi’%ﬂ& ot URS o, 094y A fethod according ho Caim
ViC Jlr et s ch

54, wherein each sald sea rs config 2§73 ndt Pact
the corr es‘iﬂﬁdﬁsﬁ@nﬁ’r%%thé"StﬁFe?ﬁﬁﬁrmzenéo(13/52 rPéﬂt lfrdentenridiengoto C ai m 54,
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sur f acgs of tRern e LespARdiNg: ! ﬁﬂm BLET ORll-ob1- JEcfPLReg; gecordin gl

q[0a| m 54, %%Fn said first coo station an SECo
ation MOV R sdi d"‘?ﬁi’\/eﬁéﬁ?lt"s]t%ctf&ﬁéd EROMINIHSERAEN adITERRg 8D CI aim
54, furthemtegnpri sphg thwe sbepesfondimger piag: i CQﬁ{elfBgmpla’hd n&h@&eﬁt

correspongigspkast ke prefek ing 5%?@ 9
interior %‘ tﬁe g fgpond Er?&?pf%s%#c%fe g‘%ﬁt& % ch th %%’Ih%]ij e%tl on
c

mol di ng pl"SSE-¢Ve F PRy e 5t é5s 1§feriag Yﬁ')]rjdl ﬁ@lda ?ﬁc@i’r ASCe}VERg
pl astic padrtee-in a pI astic molding unit having a plurality of nold
aavities andaplurality of plastic part carriers; renmoving the plurality

of pl i |d | a Id ng unit using._a take out device;
40 cag%lt n% ?%rtgltg five (?r%rv lrrvg’nfr:g bé%a\l/\é“e ai”h ?% g?ic%eaé‘ﬁﬂlgatiev%%st one

of a firstiScotigusedt ison and-a Bk onenieod i Hap s@ammndsnyngpéaa‘ouerrent

struct ur e;pra3@o¥®. 03/ 097326 PCT/ CA03/00414 at the first cooling station,

sealing a pressurized cooling

20 60. A method according to Claim 54, wherein each cooling pin is
configured so as to not contact an interior surface of the

corresponding plastic preform.

61. A method according to Claim 54, wherein said first cooling
25 station and said second cooling station move with said movement

structure.

62. A method according to Claim 54, further comprising the step of

inserting a cooling pin inside a corresponding plastic preform,

30 to provide the cooling medium to an interior of the
corresponding plastic preform.

63. A method of injection molding plastic, comprising the steps of:

35 molding a plurallty of plastic parts in a plastic moldlng unit
having a plurallty of mold cavities and a plurality of plastic
part carriers;

removing the plurality of plastic parts from said plastic
molding unit using a take out device; |

40 causing relative movement between said take out device and at
least one of a first cooling station and a second cooling

station using a movement structure:
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fluid on an interior of each of the plurality of plastic parts; and at the
second cooling station, providing a cooling fluid to an 5 inside of the

pl uralitywofo3fdzmesi c parts. 64. A nethod for cooling a pl ecaldAog/oef4pl astic
parts, commt i shag:firthe stcdpnof dteltdiong tdselphar & | PyeTTUpRgst i°PaREs
oriented suchy ;10 that,closedigpdsst her@of oar endi sneseaditeward mmsicnsi de of
a take out structure_and open ends thereof are disposed toward an outside
of said takep%ﬁ]'ts”sﬁ‘?étcture; the step of causing relative novenent between
sai d t ake @uttheresererandoafl iheastawimm oftreViHiRY 2o6PPhgS%stEt6n tand a

sacond 15 coolidag o3t abé Ofudhecst &p Wiastat bhecdirst cool ing station,
providing a cooling fluid to an inside of the plurality of plastic parts

t hrough the open ends thereof and pressurizing the cooling fluid therein;
and 2064 hea steghodf foat cedldnge oD TnGEsPIRTOE BFEGYT o AT d °¢88f i ng
fluid to an inside of the plurality of plastic parts through the open ends

t hereof . 635, arat.u r t- I ol : Plurald by ehtdd asicnt
parts 25 %%T?Q% éth gﬁégﬁﬁ%éeaggh%%f%gflkgggg@b?uﬂr%Idisty .(l)f .tI astic

pErts from athwt deIrpataceidse, theReCt aRES ot SBISRE YA Tdidy &5 pFufal ity of
recei ver tubgskadapt eskiztneeebue bhen pénisalilereoff apleadtFeogrt twowayeh t hat

an open end of each part Lsieagsedn: S@igcapparatus conmprising: 30 a
plurality of cool 1 ng statirons coupled to the %Qk%ﬁ%ut stage each ¢qoling

p
station havhags&eBl ®al FA4FEE SOIRTMYS iy G PURET n§Ta% 56 ng 11 ui d

into an int enkats afnccatr @spondimeg ofphaditet pacllsngheouygern Radex ptEddends.
3?5 66. A pl agg'fir%arsttagggm ng station conprising: a holder for holding a
p

urality of plastic_parts such that heir _open e L. exposed; 40, a
plurality BReceb®® nof pids Tt ’%]ﬁﬁsé?ctoloﬁ%l%gcso% |ln°n'n%§i°8%18|lﬁ%o‘_9 ?ﬁ%llgl%posed
ends of the pluidl ¢ yaof ipdiast iof pawet lused}phEkiRirstife PREFS sSEBITYRS t he

exposed endsiff theplerdd i ther&ds phaat igrpaukszifigmuarbi entl ipyessurigl and
37

therein; and
20 the step of, at the second cooling station, providing a cooling
fluid to an inside of the plurality of plastic parts through

the open ends thereof.

65. Apparatus for post-molding cooling a plurality of plastic parts
25 ﬁeld by a take out stage which takes a plurality of plastic

parts from a molding machine, the take out stage including a

plurality of receiver tubes adapted to receive the plurality of

plastic parts such that an open end of each part is exposed,
said apparatus comprising:
30 ‘

a plurality of cooling stations coupled to the take out stage,
each cooling station having a plurality of cooling pins for
injecting a cooling f£luid into an.interior of corresponding
plastic parts through the exposed ends.

35
66. A plastic part cooling station comprising:

a holder for holding a plurality of plastic parts such that
their open ends are exposed;
40 a plurality of cooling pins for injecting a cooling medium into
the exposed ends of the plurality of plastic parts;
sealing structure for sealing the exposed ends of the plurality

of plastic parts from ambient pressure; and
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WO 03/ 097326 PCT/ CA03/00414 a controller for causing the sealing structure
and the plurality of cooling pins to inject cooling air into the plurality
of pl astwo op@as13z6 and mai ntai n pressure therein higher thaoT/Gwboent
pressure, andditewlier fet exsegibbetie essurieg StHdctGeolandgthppalatald thor a

nol ded pl asti&r pagd1 i ieOMMRLsSitRy: maeeecebzsmg?tgpﬁ M&hulregcggixa&%gétépeggl g

plastic part su that a open t he astic

recei ving tudg® 5%3 bePﬁﬁQT’ n d?%nt 58imt7rﬁrh é’r]f%(?ﬁ%i?de Fic e by ¥he HeRst i ¢
part; a cool iagpising whfpetuts ppderhen thredghsehehopersendeof the plastic
parst into an interior thereof, and injects a cooling flI ui d therein; and a

pressurg, seal coupled bet we n. sald r t ube and said, 15 coollng pi n
to nai n%al ?é’ pr ﬁ?araetnsr %?rpcaﬁgr‘f PR gh &P e hbi ent

pressure, said pressure seal ber ng confr gured to permt fluid
comuni cat idn-deiweey teel Reide obceiids plastpLadart p&&@ euraar ttrhee ah the

out si de of thorrepepl ae%td G RALL 1§Qt’f6°8b%§a§]): rc%ngexgpopar at us. cae pzlag F’Sr .

pr ef orm COFTp sing: a receirvin cel Vés ?he r Ic-pre
suCh that an PUHeniBnaoRattheiphaan i isridroprr facegfostd, PJscaﬁtciCr ®estvi ng
25 tube beiangeosl iaent i mhidhai\somhseﬂreeﬁutﬁﬁﬁ@mftﬁdweo@rasém& opreherm a

O ng PN R ik° phBECTLES L AN Id1e GREAENT 0L Lifcdl A5t BLET orm
into anrnterror ereo injects a coorngf?urd erein. 30 a
pressure seal 1rPr'}GpI 8r%3e‘fw€é‘ﬁ‘ said receiving tube and said cooling pinto

mai ntai n a Ppressped nseale ¢dwplpbadddteepnefsarith Hucgheind hanbanhhantsaid

prigssure; anctoel\reat it S& cinarﬁctellw ng Srhe.te Pefkt fhul gleem%éétc' on
bet ween t he i nsrhg t he astic gr eform and an outside o

recei ving t ug? Par atUEF6r EO6PPIG a rt'ded PhPESETE pRfdl being
conpri si ng: Fandéohved carearpitohf v iliredupihet tont Hetpeast tire partideuoch t hat

40 an openi NngHeN diketRbaghi€ Ral ta 1150:6RRSQEF tACOQLENE fdalidhdravisder
configured taq provrde a cooling flurd to an inside portion of the plastic

part t hr ough BRé- openi ng

68. Cooling apparatus for a plastic preform, comprising:

a receiving tube which receives the plastic preform such that an
open end of the plastic preform is exposed, said receiving

25 tube being in contact with an outside surface of the plastic
preform;

a cooling pin which is inserted through the open end of the
plastic preform into an interior thereof, and injects a
cooling fluid therein;

30 a pressure seal coupled between said receiving tube and said
cooling pin to maintain a pressure inside the plastic preform
higher than ambient pressure; and

a vent in sald receiving tube to permit fluid communication
between the inside of the plastic preform and an outside of

35 said receiving tube.
69. Apparatus for cooling a molded plastic part, comprising:

a receiver cavity configured to hold the plastic part such that

40 an opening in the plastic part is exposed;
a cooling fluid provider configured to provide a eooling fluid
to an inside portion of the plastic part through the opening

in the plastic part;
38



in the plastic part; 38 WD 03/097326 PCT/ CA03/00414 a pressure seal
configured to provide a pressure seal between the inside of the plastic
part and wotBess2oressure; a controller configured to contcalCaaieiieool i ng
fluid provideFesaP s3had preddgrecdesP PEoTAiRe? BTEPTUSRI I R UIE s al
to provide thee pirassivr ef sead padtisapdaltcarld agbiént dymseureder to provi de

Lhe cool i ng cLhul bl biaab.ad oheColhan ABkenloch3SHIELd Sor AUl ned

on the inside portion o astic part; (11) said pressure seal to

rel ease the Prés@ifePEBRFIRIGF2116°t F¥H5]'he pressure inside the plastic
part is reducedi) asahidiprdssaied =@dl itng praiidleprida deressorpr ewiade andr t her
cooling fluid afteg,sal go@iﬁ?”%@u:?@abrﬁgi&?xse%ot heRhigsswe &&alinguch
that the further cogiLn fl%$ %%ushes t he 1? i nside.,of the plastic part.
70. Apparatus accor lﬁﬁgtﬁu aithf89,2 wWhePReh 547Y éﬂﬁ?FBFléFeg§ur?uﬁfher
configured to controirgaiidedooth itrige filngideppostiider odndhe sliat tprepsure seal
to cause: 20 (kyj) saidh phasadhe $Rah &8 aQabhsPr eMédgribeufy essiir esgeal

Qp sai d cooling fl%#%iqﬁfVIder to agalq%%rﬁ¥ld t@e cooLlng fluid such
tHat a hi gher than Hibi eft® FEESUFE *1e1%ni MAMmEF TR PRESI Hei H&™PSIYi on of
the plastic part. 2871, Apparatus according to Claim 70, wherein said
;:pnt rol |38r7i25 (Alioﬁ)t ferg C‘c@&)ﬁiigg!’ﬁﬂuic@ %&iﬂ;_&ﬂe(éi td dhsolph furthed @bamrialgi ty of

i mes. : par at us, accordi ng {q [ r e ' rt
conprises a plasti cgfpl%le oarftner73s.aq% rﬁsﬁeﬁgﬁ%f %38%1?%35%5‘% %}g%a%%%% ulq% part,
conprising the step3salofsuds HEtditly Lypitasri coparndi Alald eEBishe® éh that
ars openi ng of the phaisld efpané plasdpopead:. positioning a cooling fluid
device to provide a cooling fluid to an interior of the plastic part

t hrough t he openi ng; , ) , , .
70. Apparatus according to Claim 69, wherein said controller is

further configured to control said cooling fluid provider and
said pressure seal to cause:

20 (iv) sald pressure seal to again provide the pressure seal
and said cooling fluid provider to again provide the
cooling fluid such that a higher than ambient pressure
is maintained on the inside portion of the plastic
part.

25

71. Apparatus according to Claim 70, wherein said controller is
further configured to cause (ii) through (iv) a plurality of

times.

30 72. BApparatus according to Claim 69, wherein the plastic part

comprises a plastic preform.

73. A method of cooling a molded plastic part, comprising the steps
of:
35
holding a plastic part in a receiver such that an opening of the
plastic part is exposed;
positioning a cooling fluid device to provide a cooling fluid to
an interior of the plastic part through the opening;
40 ' sealing the interior of the plastic part from ambient pressure;
pressurizing the interior of the plastic part with the cooling

fluid to higher than ambient pressure;
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40 sealing the interior of the plastic part from anbi ent pressure;

pressurizing the interior of the plastic part with the cooling

hi gher t hao caobizeqt pressure;, 39 WO 03/097326 PCT/ CA03/ 00#T4/CA03/00414
depr essur i SERIFISHELFRERr itHe of 5 opl a% i EPBartlaASF APt tPr EWYFBE
fl ushi ng theptedseirieor of the plastic part wth cooling fluid,

e presSur 7l g yhenk AL Ob L Rhiastie pant wikbncbbein :aagking flui d

to higher t

pl astic
plsasti c
wher ei n
for the
wher ei n

sai d®

an anbi ent pressure; again depressurizing the interji.or of the
pa‘F?‘Q‘%?SéHEF%Jrﬁgp ﬁiﬁsstﬁ‘é‘?g‘ﬁd 8 aiﬁ‘ef I Bgﬁ’i;?fgct K&%iEnt Bt Hor B8F t he
par t cawlimgcdhidigto fHighdr Hiary AmbAenethiorbsageoer ding to Caim 73,
sahgh i eRSHEL 2D i$ieRheang SAidE L@~ PRESSIHI AN @ast o adndiRakf or med
same period of time. 15 75. A method according to Cl aim 73,

]g‘?seségﬁr’ii?%g step and said re-pressurizing step are perforned
for differamin pehishdecofthel mmterdorA afetied miecdidi mpnto Atd o3 ingher ei n
said pressuriziing step 20 and said re-pressurizing step are perforned-at
the sane cooling station. 77. A nethod according to Claim73, wherein said
pjressuri zing step and said re-pressurizing step are perfornmed at different

cool i n¢4- 25 mebledrascoading to Claim 73, wherein said pressurizing step

15 75.
76.
20
77.
25

and said re-pressurizing step are performed for the same period

of time.

A method according to Claim 73, wherein said pressurizing step
and said re-pressurizing step are performed for different

periods of time.

A method according to Claim 73, wherein said pressurizing step
and saild re-pressurizing step are performed at the same cooling

station.
A method according to Claim 73, wherein said pressurizing step

and said re-pressurizing step are performed at different cooling

stations.

40
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