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plastic parts. Some parts (for example plastic prreforms) are

typically injection-molded using PET resin, and can have wall.

thlcknesses varylng from about 2. DO mm to greater than 4.00 mm,

and consequently require extended cooling periods to solidify

into substantially defect-free parts. Heavy walled parts

25 (such as those made from a material that has a high re51stance

to thermal heat transfer, like plastic resin) can exhibit

“reheating” phenomena that can produce defective parts after

tney have been ejected from the mold. '

30 In the case of PET preforms 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 white appearance of the crystals impairs the clarity of

35 the final product and provides -an area of potentially
weakness in a resultant blown product .

o Surface blemishes: The ejected performs, initially-having

© solidified surfaces are reheated by the core material which
causes the surface to goften and be easily marked.

40 Sometimes this surface reheating can be severe enoughhno
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S, £¢8, 488wn§t1_%%9n 4(9élx'rice that continues to hold the preform while
removing the remaining heat so that the preform can
subsequently be handled without damage. Typically, the preform .

surface temperature needs to be lowered to about 70°C to ensure
safe handling.
25
The early ejection of partially coocled preforms released the
injection meolding .equlpment earlier in the molding cycle,
thereby significantly improving the production efficiency of
‘the equipment. Injection molding cycle times typically were
30 halved from 25 seconds to about 12 seconds o:f lesg in some'-

instances depending on the preform 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.
35 '
‘Another approach to extending the cooling time for preformg is
to utilize a turret molding machine in which more than one set
of injection molding cores are emploved. 2An example is the
Index machine, shown in U.S. Patent Nos.: 5,728,409; 5,830,404;
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U.5. Patent No. 6,113,834 to Kozai discloses a post mold
cooling device: (PMC) that unloads preforms from an Index
25 preform molding machine into cdooling tubes. Figures 8-14
disclose mounting multiple sets of tubes on a single plate so -
that multiple molding sets of preforms can be cooled by the
tubes during several injection meolding cycles, theréby
B extending the cooling time of each preform during its stay in.
30 the PMC device. ‘This patent also discloses blowing a cooling |
fluid from the PMC device onto the exposed gate -area of the
freshly molded preforms while théy are still on the injection -
. molding cores prior to their transfer to the PMC device.
However, tﬁis post mold cooling technique is somewhat limited
© 35 | by the absence of 'a more efficient means to cool the iﬁterior
of the preform. Also,” there is no means for efficiently
translating the turret to access the various sets of cooling
tubes.

40 Therefore, there is a need for a post-mold cooling method and
5 .



40 Therefore, there is a need for a post-nold cooling nethod and 3 WO
03/ 097327 PCT/ CA03/ 00569 1 +3 OCT 2006 apparatus, which provides rapi d

ef ficient while further reducing the nmolding cycle tine to furt
decr ease t%‘g%lmg%g% r oduci ng rml ded plastic pieces. ¥’ SRRy @2’3?9@2005

| NVENTI BRPAER DI nd’ 8 PFPE% pe]apl&f t REEHF et ‘F?R/leﬁﬁ" oRi%& ructure
and/ or §uepbearlequncemgdeuefmld:1@m icwgla tplmer &loi tfyrohep| @striceseatlid cl es

nol ded eBs@ fF YrdldukYngf mdDhdh RARIQRSpideeL00l i ng 10 device is provided
having (i) a first plurality of cooling structures configured to hold a
first plurality of nolded plastic articles, and (ii) a second plurality of
cooPing structures confi GUMMARY 0O (IHE INUBNBION pl ural ity of nol ded
plastic articles. A cooling station is di sposed adj acent the 15 cooling

device g red rOVId lin erior of the
first anggg%g{c}{ d lé’l %r g#"g?l €80 Ong)ge z% Peslnve%tjaoel’t ﬁ%q‘%‘é‘b’eectl ve
first afas ‘éjéoﬁﬂeiﬁﬁ URER | PTEELAA de |q<Pg>11§9r gctdugsliny mofemdastist ruct ure
i s proviadescasnd m@ldee.’onin galrgduis)liu}) cpffomlif Boitidgis MOVEMBRL1igy cause

relgti vg.gf.0ove &h%a%ﬁé qg) eﬁw ce. 4l tPcTPFalrmc d gpr%hgfs to cause

the first and secon ura Itie es | espectl ve
first af8*SetuifF pF?ﬁ1 Q‘HG’@S B &3 iy §t’-FEEt lR]éé-’alﬁGYbe?fpr@@biﬁded to the
cool i ngr3kationarandi¢si ) gmdoviiile) a a seeomtd mplewrbi ¢y didf eeeslidg om t he
first ”B’Eﬁﬂgﬂineé Occhor idhbh@Enat el ¥otauge el rﬁiux%.lllirt? iy Qb1&Qp! ng

structur sg the t he econ lurality of cool mg ructures to be
present 8 ~ tHe 451 ﬁFaI i tsByC(S’P FdSporiTons Hc PRy Ay mount s
COBPi ngCPB%e%glqrﬁVmglet ppflecert isgurfie tprerevx@d éerdemgntElai@oto ks a top.
rmuln_t ediGoel et /ﬁuﬁEéC@Q}siﬂt%‘ﬂdC%ecaﬂ&I %ﬂi_ﬂ&ié@?o@%ﬂéﬂe@ h%tmiesngl t he
coolin OV oa Q e different, coolin

t ubes ge?é%‘%o%[egn@ﬁsﬁﬁ%% ¥erg gr% rm‘?ds%%onrm |ur]féallgc8%r8% ng°to ¥ secogd
aspect BETERe T fFeseht i n\FWEIH@ﬁLt SETREFEES ur &S anBreridakpsamat e igr ovi ded
for an cohetdimed mal diing prevdidiene, fitekudiorgmantotd eaubéyréﬁéﬁlvféavl ng a

Plyball kb GhendId $RYidoG9ng Adgvi% GOl é?ehfmo 18 BopY: ggg el
pIuralltg of cores corfespon tot I"u caV|t|es.
e flI‘St and second pluralltles of molde artlcles 1ns:.de the

respective first and second pluralities of cooling structures

to be presented to the cooling station, and (ii) provide a

- second movement, different from the £first movement, to

25 alternately cause the first plurality of cooling structures and

then the second plurality of cooling structures to be presented

to the plurality of mold portiohs. Each face preferably mounts

cooliﬁg tubes in multiple sets. The preferred embodiment also

"has a top mounted CoolJet/Supercool device, and a means for

30 axially moving the cooling block transversely to provide

loading of the different cooling tubes sets from an Index
preform molding machine.

According to a second aspect of the present invention,
35 structure and/or -steps are provided for an injection molding
machine, including a mold cavity half having a plurality of
- mold cavities. A mold core half is provided having a plurality
of mold cores corresponding to the plurality of mold cavities.
A mold movement structure causes relative movement between the

40 mold cavity half and the mold core half to cause a plurality of
4 : .
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According to a fourth aspect of the present in'vention,.
structure and/or steps are provided for a cooling apparatus for

25 a plastic injection molding machine having a plurality of mold
cores disposed in at least one row. A poét mold cooling device

is provided and is moveable with respect to the pluralitj of
mold cores. " A rotatable cooling turret is coupled to the pdst
mold cooling device and has two faces, each face having at

30 least first and second rows of cooling tubes. A cooling
station is coupled to the post mold cooling device and has a
plurality of cooling probes configured to project a cooling.
fluid to an interior of molded articles inside both the Ffirst

and second rows of cooling tubes of one of the faces of the

35 cooling turret. E first movement structure is configured to
cause the post mold cocling device to move toward and away from

the plurality of mold cores.' A second movement structure is

- configured to cause the cooling station to move toward and away
from the cooling turret._. A third movement structure is

740 configured to cause the cooling turret to rotate to alternately
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Thus, the present invention advantageously provides post-mold
coocling method and apparatus for efficiently cooling molded

25 plastic pieces.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodimemnts of the present invention will now be
30 described with reference to the accompanying drawings in which:

Fig. 1 is a schematic side view of the clamp half of an Index
preform molding machine including a PMC device according to a
preferred embodiment of the present invention.

35 '
Fig. 2 is a schematic front view‘ of the PMC device of Fig. 1.
prior to unlcading and insertion of a CoolJdet™/Supercool

device.

40 Fig. 3 is a schematic front view of the PMC device of Fig. 1
6




prior to unloading and insertion of -a Cool Jet TM Supercool device. 40 Fig.
3 is a schematic front view of the PMC device of Fig. 1 6 -------------- -
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10 ignedlr%%%lgé\ a&t er | oadi ng (?re_f ornms I1nto the_vacate ubeés; dnd™ shows
oppoded t &PSE ROEPDN-AutPHG o tEERBAY oPo L el pherformsFiigtogthe a
schemat i ®datedt cdevingf tdiesPMShdevinge tiuel Orrar@mvenskoaditignamhringerti on of
t he Cool daizsthbauper eolnidryd ce. 15 Fig. 7 is a schematic front view of the
PMC devi ce unl oading selected parts and with the Cool Jet TM Super cool
device in conditioning position. 20 Fig. 8 is a schematic front view of

t he PMC Wk de ismedidhaslaricpfront toien ouditige fRMES hlepinel dédFpgeforms into
él heiwacatmesdiaeelingrtebesoading. peicrnd %&Q%W?héﬁvééé%@ﬁ/ it%‘ﬂe%fs Lhe P'VF

evi ce ' i.ng_and.i nsertion of the et per coo

devi ce. IC)gl‘;tllogq.rs %gpfgé%%sl{:%%qr{ae ??: & émwgié]\fv;%gf THE Be 8gv‘fki:ee-£1l¥’r‘?ﬁ§di ately
after loading prefornms into the vacated tubes. 30 Fig. 11 is a sequence
chart shb.ng aisoapbehenamilcdifignandi YCofcabki HycS Q@WEBs epk06r 0Be set of
pr ef or men 16 1 ; i sgl) g_rglqti c .representati ons of _
t he, positi gﬁﬁg?gtﬁ?éﬁéeﬁlgﬁ é:%rt@llet g&%gﬁ% e{e cycC g.l ggv |%‘. 13isa
schematic side view of an alternate enbodi nent of the PMC device show ng
three fdtes. Fiig d4sidhemmtichépant cvisvdeok i gve ofM@ deriidecinabkefmpt e 40

embodi mesdlcetelihepIMe daviiceywWiH hedt &Rl ry S?.ﬁ_::@tci:ggl Olgevice in

conditioning position.

20 Fig. 8 is a schematic front view of the PMC device immediately
prior to Aloading freshly molded preforms into the wvacated
ceooling tubes.

Fig. 9 is a schematic side view- of the PMC device prior to
25 unloading and insertion of the CoolJet™/Supercool device.

Fig. 10 is a schematic side view of the PMC device immediately
after loading preforms into the vacated tubes. |

30 Fig. 11 is a sequence chart showing a complete molding and PMC
cooling sequence for one set of preforms. ’

Figs. 12&-—12y conmprise a series of schematic representationg of
. the position of the PMC block for its complete cycle.
35 ) |
Fig. 13 is a schematic side view of an alternate embodiment of
the PMC device showing three faces.

Fig. 14 is a schematic side wview of a further alternate

49 embodiment of the PMC device without a cooling station or
7




WD 03/ 097327 PCT/ CA03/00569 1 3 O CT 2006 bl ower. DETAILED DESCRI PTI ON OF
. THE PREFERRED EMBCDI MENT(S) 5 1. Introduction The present invention wll
now be de th respect to several enbodinents .
pl asti cbk?ﬁgg?%ﬁwml ding machine uses a (preferably ?gpwi%szﬂg?ﬁ%%bmmﬁ
turret to extract plastic preforns froma nolding unit, and sequentially
to nove 10 these preforns to a cooling station. Preferably, the cooling
stati on conpriEEAIEDS DESGRIFFofo OF JEllE cpRAFFAREDC EMBODIMENT{S3 cool i ng pin
is inserted into each preform cooling air is injected to the interior tip
of the prefgrm,gard;the cooling air flows down the inside surface of the
preformto - the 15 outside, The cooling station al so conprise a
so-cal | E0° BLBEFRDOFIUBIFLRR i Wi lihi 29V aP %o@??ﬁﬁllﬁ?‘% Yith nsesrest i ¥r o each
pref or rpeeacil prdbdinenss piresdurk- seatweibx andseno! imaiion soldmpected into
the i ntﬁa&ﬁn@fuste@eapr(gégfé@abmersﬁ SEBUES (CAUSBa, H8- QUGS Q%&%}' s of the

preformto cont act t he i1.nsi de wa e out. cavit

ef f ect i RGF-Eod! G TEF ™ SofhoRh If“h]éfflﬂ’@ ugA g oﬁ‘f“gl W&éég bP 1P preform
Théocoothege swrrficomsndyy aalwolénapetselen conbisiidablyof tBeokdeliws r) and

Super Cogta et CesmpalEéor equbValienly stoHLidu™s gNeugr thel g85eni ty shoul d be

understoo f hat _the teachl ngs andntcoa mslaof t he subj ect B 25 |nvent| on are
equal | y applitablé t'§ oﬁ%er di'hg proces$és Oﬁlgech’B 189 0G4 g ot her

rel atuvéweqqﬁdckt%aﬁlt%dnﬁ%ﬁm@w tapt ol dhe Foefexmnpherd the pretiomw
i nvent i atr Wifltbwhi ndbwrapphicahidiidby sur-fmy ool dimg besknal ogbestﬂgeyond

| PheCt e dldod. RhASLE1RLE QIR0 P Ukl 281 LOSORLALAG O SOMRIET S 2O

pails, tray pai nt .cans a roducts
nol ded B‘f‘%%'iﬁo(%l SEYFBI FowRRCh oh - e T iB iy d%i%éﬁtﬁénwt%h% etc. 2.

The St rpctfiimen, 35=dalgureeforghdws drieesokanpehbdd, cdndncddidey prigf arsm nol di ng
machi ne; St i SkBOLhBe; SlAli bengE ytl'Rl, éyl%&ol{a ang, & prg%tsahkagca& J et block

assenbl tur ass IS nount on journals and is
typi cal ?@e Oé’rtﬁlg Ef%o‘%:é:&‘uel B’F??‘ﬁ“ %|°8Ht3FE the desdfeywebkhetited to the
st @0 onblry ke mtl@abytﬁo thweb&afdet8inFheoehidsy o bheht tkedbatssiatee

rel easaghy SO fhrfaces of the prefdrm. The cooling station may

also comprise a combination of Cooldet™ and SuperCool devices
and/or equivalent gtructures. Nevertheless, it should be
understood that the teachings and claims of thé subject

25 ° invention are equally applicable to other molding processes
used for producing ‘other relatively thick-walled Thollow
articles. For example, the present invention will find
applicability in many melding technologies beyond injected-
molded plastic preforms, such as the mdlding of containers,

30 pails, trays, paint cans, tote boxes, and similar products, or
other molded products poésibly with non-circular cross-
sectional shapes, etc. .

2. The Structure

35 Figure 1 shows the clamp half of an Index preform molding
machine 1 comprising the stationary platen 10 and a rotafing
turret block assembly 11. The turret block assembly 11 is
mounted on journals and is typically carried by two carriers 12
which are releasa_bly- connected to the stationary platen 10 by

40 tiebars 13. The ends of the tiebars are releasably cdrmected,
' 8



.8 WO 03/ 097327 PCT/ CA03/ 00569 1 +~ 00-T 2006 to clanping piston assenblies .

14 nounted to the stationary platen 10. The carriers 12 are gui ded and -

slide on -hHRgaAssbearings 15 attached to the machine %%%%A?BG _;ﬁEF_Le carriers

12 and ghe ] ret bl assenply 11 are noved oW dﬂoéﬁd’lﬁflﬁﬁa@

fromthe J;t %?%%353 %#%%Ogln %68%)@1\/\% X [Tjik)inoﬁlﬁu%r?getﬁegcg’se TSt & foHn) .

Pr ef or mAMGItEhAI% 91T oRPFTSTNR) B2 horer gniadedannd weldecavitiiosyri s

nount ed Hexrtingssiat adtachedltat ahel haantine Spasents al | yhengagasranez or nore

~nol dcolghdhahyes,tdanand, b thak ake fmupt thS QPRYsEd  f ages of the
nol ding turre 18 IIcl)%k assenbly 11. Svﬁlg%tg?h?rr%f%l rﬂcg‘ﬁé;g:%gvrggdsgﬁgr ated by

moving tH&Yc rofnertg"ea\ﬁ&?tﬁf”aﬁlﬂf helatish i thaby Beat SMmoEhelriFs| aeass t ur r et
bl ock aserrblepodnd) aneirefremampadhiesl irdlld Geingribéhyes HIt camnbe ey ated, for

exanpl e ndi¥i A-SRAMeYOLY A8udidn Bodiinve beldi b3 and, Ayl 1y 20a An
i njectian reswfor Injectign into the nold. A

)] unif;.z supplies 15 nelted {
bost ol GBEF AL FEcRsy PBB BF HOSe/BhIA 200 1hCFIIES 4 712sBEdndTal 1.  of
carri er $h3ta aned Buntedattoaltde @anpogefldddcand ofs|thde mmidihaeanzbeari ngs 15

at tiached ekt f‘a&;slmmﬂznqmasgwﬂl@nb/&h@dn&md iﬁ'&l&éb[)[&feﬁ'é%%ré"?ed Sbym)ﬁnt ed
bet ween arrlers._3la an 31b, .and is rotatabl e t herebetween.” The PMC
devi ce 5%@?38 rr%lé/eabi%gr% hY OISy e tglgsesE@tp]ioélﬁ‘Wy P Sgh B of a

e~ machi he
notor  AOLFATNG0 tyREeh BAPEk 33SseENY hit £hd sBsemitpche® mold tolhrd or

away framlthe Dl chmgod wotatel| otk angatley Bi}. a 285rvo ndtger €82vshows a
front vige t i [ unl j rpe ifan. .The.cooling.
turret t?l wggkﬁr%zg%s@cl\@ r ??édgg%%llrﬁiéﬁégp ) b%g(rjilr{r}'%g t%ﬂg g%gé ﬁbsgﬁafé%g such that
it an &P BRIV A& y ISP itRECathe ®Ml%-otation or substantially

parallel to its 30 axis of rotation between the carriers 31a and 31b. This

moti on ATEyedie REsedodiRy CYhid)dededet Wt LSsamURt esh of dhgssod i ng
turret %Ia%%k 32..A C¥| |nge{errso ?é? ]%n t1 acthed tQ & bearin arm 38 t hat
o 1% b (7080 38 EREedEdhe

al so carr |_e1éldpg?%_r'o t A& I'near” bea _
bear i ng SaARL381 | Lljesyr Rapetgs IShettarhedredshgl macking itesat Lached via a
geanbox c381ling are@rato bdbiN 3 MO modht ed Mol tveRWS €et beradR:3812nchd he .

cool i ng syt T elad! Oek, BESEMDIY HexdiRehBLAL S HIE IAROSRY; 8098 fhe cooling

turret nmggble aié;g the machine base typically through us of a motor

drive 90 and a belt 33 such that the assembly can move toward

or away from the molding turret block assembly 11.

25 '
Figure 2 shows a front view of the PMC device in its unlbading
orientation. The cooling turret block 32 is carried on linear
bearings 34a and 34b and 35 such that it can move transversély
along its axis of rotation or substantially parallel to its

30 axis of rotation between the carriers 3la and 31b. This motion
may be caused by a cylinder 36 that is mounted on the cooling
turret block 32. A cylinder rod 37 is attached to a bearing
arm 38 that also carries part of the linear bearing assemblies
34a and 34b. The bearing arm 38 is jourmaled in the carrier

35 3la, and is attached via a gearbox 39 to a servo drive motor 40
that causes the arm 38 and the cooling turret block assembly 32
to rotate. The opposed end of the cooling turret block 232 is’
supported by a rotary services union 41 that is itself
supported on a bearing assembly 35 such that the transverse

40 motion of the cooling turret block 32 is guided along the
9 , :



supported by a rotary services union 41 that is itself supported on a
beari ng assenbl y 35 such that the transverse 40 .notion of the cooling
turret bl Qgk gui ded along the 9 WD 03/097327 PCT/ CA03/ 0056%0% i %:J
2006 bqperarq Ot@”aQUBEQB‘ %rcpo? tlé)n shgwn i n, Flgﬁ AFAMI"WQG” RET P08
this rmtlon I S etermned T tth ﬁ”mthe 7P

cool i ng AHES SWbtlﬁé P%dﬁﬁﬁﬁ%‘%@@i kﬁirr atles P%%Plbeb@e!ﬁﬁn b;éde beI ow. 5
~The rot amitgeiei cc&svsumbncddlmg)wﬂ@és ambohedy eanraet i fasumdiRgumatic,
hydraul if,2:eQ0! £AOLE |4 ds80d glegirical services fromthe machine base to
both the cooling turret block 32 and the Cool Jet TM Super cool assenbly 42
(tobe described below) 10 nmounted on top of the carriers 3la and 31b.
These sdh@ gsagre secvhvey ednidra 41 @tiobileleeoadubtsrﬁ%éﬂiﬁaﬂﬂm& Fase 16 to

the uni %euﬂ't&t§@ t Q?Hr&l@ﬁ@ljp@tgdﬁ.ﬁ@q P TR N nggeétej:g:gcraql eéérv:.fcetshe

al so shows t he

sit 16 15 F :
B?e:‘ olr%rl—cggﬁ }C%ge t'afe %n‘?lélb%%q{:edwcem zﬁle CRPLiDG. Itq*ﬁ’eﬁ"t‘e %ﬂl‘@]%@fzf Feflent tubes

44 for rret i prelisit's ooergeet omwsetbbei m@ ndadebebyddreibafieddlon) unit. In
tthLfD il |Irid>$1hEéB.| ?ﬂ ﬁéle{cg ahne 3%1‘351@%33@9“9;1@%1@ pl’I‘ﬁglge‘léerth:ie% Qelt ng -
suffici i.ng_sets. pr.o npl ar cavity .
injecti (;%rr%hrmfc}éd ﬁ) %er%g’gea se Hg gﬁ?‘?{stg"ea%?senﬁﬁb gt t0BE% greater
t han or %quif thakwher Fummdy, qqﬂiér}ée raynpeingg, redpedlessr obr ehsets of
t ubes cowpsliedotoof htheplrateon 4bhe Aaphahe ¥osd Sgrounted on one side, face A

of the cooling turret block 32. A second plate 4-8 and correspondi ng tubes

49 25 (32 in ng gr% are nounted on the opposed face B of the cooling
bl ock 3Z19FhE £uBes® af ROt rdifg SFSFRTPWECaT 1 ratkess dids mownsgdhonface (e. g
see Figprlaye é8ch Sheremtxhimgfikdeptt chbed 4hefordt nuBidicos wekd epres. The

first S@ke@biﬂ@'@ Wetho! hgumRld be aal | etisaud, andsthe segong,set of fset

from row; gtl nt 30 g called row i cient 'Space all ows;
addi ti ona ]f ‘:éreprSWd 4 GWPESCHFEREed ICFE1 tll’fjea"ber ed®nt tER#RII nent ,
the tot &Blﬁﬁrrﬁ@ffmletnrbégrohw@omcmdlslgd@?tgf prbducad|bngert wxeablbtwck 32 can

hold fouk %ekstof in$bcPrid Sndlel. detbdyedhi@ el Nhe WO alNidompl- A RAFtS can be

treat ednumber of tubes greater than or equal to two. Further, there

.may be two, three, or more sets of tubes coupleci to the plate

45. A plate 45 is mounted on one side, face A, of the cooling

turret block 32. A second plate 48 and corresponding tubes 49

- 25 (32 in number) are mounted on the opposed face B of the cooling

block 32. The tubes are arranged in two alternate sets on each

face (e.g., see Fig. 4), 'each set matching the pitch of the

injection mold cores. Thc—; first set aligning with the mold-"is

called row 1 and the second set offset from row 1 by anr amount

30 X 1s called row 2. If sufficient space allows, additional sets
may be provided on each face. '

In the present embodiment the total number of tubes on both
sides of the cooling turret block 32 can hold foﬁr sets of
35 parts molded by the injection unit, thus parts can be treated
for four cycles after ejection from the molding turret 11.
Clearly if there is space for additional tubes, an extended
treatment time can be provided. Further, depending on the |
design, the parts may be treated for two, three, four, or more

40 molding cycles, Further, coollng turret block 32 could have
10
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for four cycles after ejection fromthe nolding turret 11. Cearly if
there is space for additional tubes, an extended treatnent tine can be

provi ded. depending on the design, the parts treated for F
g DBt bt 55 B

g\évocofjPgneﬁaveﬂ%ot%fgg%%gé%z%B%?&O%%e%&%%éhb CT 2006 nore than two

faces for nounting sets of tubes. Figure 13 shows an alternate enbodi nent
nmount i n§ighree luchowpl anesiteirhers robniingnd onowOrinrthdde a0

possi bl 81a+8s Furdihels tRSLA @IL %b&yatépn%o\efeersré he, ey t 5obeiy0g ol ded are
thip en ugglanot to require,internal %&o mg %arreans of an inserted

cooli ng" PhbR®or & Er AAF FoBIT Py "HEARsTEF B BiHREA"Y PALERF <258 t uat i on

t he machhhe woghdhbeotormbi giesmdras igltewnal ncofl g eb¥4 mieanwhioch ahhe cool i ng

stati oniakeprédie:eakhiefSos b egchﬁﬂéjl 39&1@5 bPendd:e: hayg,pgen renmoved. -

Fi gure 0_shows t.he oJet cQo t 2rmuted bove , .t he
cogl i ng%f*ur?le? BEofE 87 HRe™ff CH@\}JE E'\/é?roﬁ &g}lfﬁ YWhddrs 50. The

uni t na?l%ﬁ%r%el@n‘wl%oﬂjﬁetqtmlmn@wa’cgtlgnpﬁhgp bhéyC&m@?@odléerr) pi ns
f onoexpandi ®1b advdl edel bigvd Hake bp&efQmdyeq0r a conbination of both types
in, for exanple, alternate sets to provide a variety of treatnent options
to the _preforns 2 presented to the unit. The unit includes multiple

cool i ngFpPREe 51 21FR ahowfiide SOPLVRtEFHPArGORht Bk He POuBbrd edisadi ng
nunmber bhecoobliny twwrest4Bhlock odie. f atlee afnitthd s eeekingettidstivbbgck 32. In

the pr etcﬁﬂle@laﬂrb@@h ey there md G proretel 'd}ﬁyp'éb%ﬁ%gm ahdl,g matrix. .

hlngthe c §‘ﬂg%ﬁ thubes he cqol 1 ng piI ns 1 are mount ed on a
d| stri bbtd?” pPﬁ ki rlpro‘f’/’rrb‘?‘es : cERANEF STRE0Forpr éd8uri zed

cool ant PEPEYIMD ear h ac ouhilhigapinn qdil tleotiat tyedy, ithi Syl adseargBermy sinply
be a pl enudinaty eSEHridad-dwda blea\ﬂeﬁmmt eﬁle&&néd%e Ribnd 2 NQheShown) . I

i otri ot sronia s MomelpSacto e AN AR kg, 3 spilied Lo be
connect 50?%%“% Ri@s525¢Lo t B s@r vP‘élé%emnlf‘oﬁfA-EléﬁtanthIm@qirat ¢hpoi nt on
t heo PMCcdevémeordingFingtiber 1odl $003hays tabdd oper.of0 ocnBuRhed em tthe PMC
device 30o1ifipteuwGRR dkekt 33,11 ay afnif LrpaLd Lhe.aRlIRd RaLLs while
are 32 cooling pins mounted in a matrix matching the
corresponding tubes 44.  The cooling pins 51 are mounted on a
distributor plate 52 that - provides pressurized and/or
25 nonprassurized coolant flow to each cooling pin.
Alternatiirely, this plate 52‘ may simply be a plenum,
pressurized by a blower mounted on the unit 42 {not shown). If
pressurized cooling fluid (liguid and/or gas) is supplied to
the distributor plate 52, it is conveyed by a flexible conduit
30 53 that connects the plate 52 to the services union 41 or an
alternate point on the PMC device 30.

Figure 1 also shows a blower 60 mounted on the PMC device 30
that can direct a flow of air toward the molded parts while
- 35  they are still on their cores 70a on the molding turret 11, as
indicated by arrows F. This allows supplementary cooling of
the parts (especially their gate areas) while they are waiting
to be transferred to the PMC device 30. ~For clarity, the
blower 60 is omitted from the views of the PMC deviée 30 in

40 other figures. An alternate embodiment {not shown). mounts one
11




35 they are still on their cores 70a on the nolding turret 11, as indicated
by arrows F. This allows supplenentary cooling of the parts (especially

t heir gat while they are waiting to be transferred to the PMC
%ﬁ@%ﬁ%@ ily. the _blower 60 is oni ttgg?f r om*CHEAREHE b8 Q0Te20BB/C -

devi ce .

devi ce %% i 40 other 1igur 68 ACHITE nale SnbBUPHENE2( 15t ShoWke nount s
one 11 “ABTESFH9YEL ATPCEILAG3LB05BIE 1theyOBT 20065 0r taptie: IHaower snon t he
Con | ot cakcolonio 3i0h o e Gk o1y STANGLF 1AV i 1, 1
cl oser tg@qhe p - . i y di i ir air
f1ow and from %tgjca%%ﬂl ocati pﬁhmgtzegpt 5 e he T oW i SPr iSBET1%n evenl y
5 over CREM&LPi R2BFLF Rlectiifirtdoresobns tore Firleindiodkloshewhen the ‘

t r ansf ethposttamaferaspetiovion,n &t gutewh. # f sithee =l terpatgepbodi nent

(not shewg) t ; I ng | se Cg ducts unted on
the carrie ;ﬁgﬁg S?\%gg%lgéwgl(?%% W Pﬁn{ Eggg#gﬁe%??v\h%afn 155E PRC B%ice is in
the t raﬁ“?Féfm‘iO R PFONISE 1 RIS PhéDe SRIFLerFi Buei andedBnl y over

the naelignovithjides lwipweomeshen the Pmeededi @cki svhian e tchenstsanst er
POsSbti OPos@8i SHOWY | Fo FEgHEE: LendVE] & thE L ULELS 1%‘@%5? g@epr& confi gured
for rot Q‘ra?érrr}[{)v%rj;fen%' . al.t.ernative enbodi ments | ncflu e nol di ng a,nd? or

cool i ng pirates Whi ¢ Sy %Be 9% Fovel IFfeardP?or Peark emhaBaridy e h respect
to the FBPASHERE POSAE1ABI did Fleonl EngFsguntiur eshade netye harreguiried. 3. The
Processahfl oper ahten, cofigidurdex mokdi RELhiy I ehoblmsie 11 ﬂ'ﬁ@lrldngf?jhxf%‘):cd 20
cold ha ' o] ma closed nold with a hot .np a 91. A
cl anp f%{r‘]gég?lg%%plq?ﬂeégg?% It“%gélrfloq §i'ar Fﬂoiﬁég HtSr MEICBIBBEIS%ent, ¢l anp
pi 8¢ ons™PACACLIPRAT AT RIYICHTEPdreariyg. witle netress $9 | the myld hend nj ecti on
uni t 21thandobdingl/ cacl g dstandtanek| ngs s bet Beqghil&ly | S opened by novi ng
the nolding. 25 turret 11 and the cold half 17a away fromthe stationary

pl at en 310 SLgfici ent distance to clear the rotational arc of the cores
70a. on’the Mol'di*fi§°Furret 11. In a two faced turret systemthe turret

bl ock i $nr gparaiiarhr dingh U8Exdegideésat ouatdtgnblasdie firsid Sede Golapl d cores

70ao car eyladhdle freshley niRbdedo 3P RRrd SR W (A chhe £MC dgvice

cooll NGpLppegy M. AT Mitee®Ss UppTR6ed §97 Fhe’ Tord S0 Jacd W N

the cavity harf of 3 e ® mold via, in the A
preferred embodiment, clamp . pistons 14 acting through tiebars
13. The mold is filled by the injection unit 21, and after a
hold and cooling time, the mold is opened by moving the molding

- 25 turret 11 and the cold half 17a away from the stationary plateﬁ

' 10 a sufficient distance to clear the rotaticnal arc of the
cores 70a. on the molding turret 11. In a two faced turret
system the turret block is rotated through 180 degrees to aliQn
the first set of mold cores 70a carrying the freshly molded
30 parts thereon with the PMC device cooling tubes 44. The second

set of mold cores 70b are now aligned with the cavity half 91
the mold is cleosed, and the cycle repeated to make a second set -
of parts on the second set of cores 70b. A typical injection
molding cycle time is about 10 seconds.

35 ‘
Meanwhile, the blower 60 directs a cooling flow of air onto the
parts on the cores 70a.  Just before the molding cycle taking
place on cores 70b 1s completed, the PMC device 30 is moved
toward the molding turret 11, and the molded parts on cores 70a

40 are transferred from the injection molding turret 11 to row i
: 12



the nold is closed, and the cycle repeated to make a second set of parts

on the second set of cores 70b. A typical injection nolding cycle tine is

about 10 sggoigls;,;35 - Meanwhile, the bI ower 60 directs a cooI | ng flqc\gf @ﬁe
Kk

air onto res 70 st before the r‘FSi”&iA Wcld

pl ace on’ jﬁcres%%%ﬁgntﬁ’ étaeﬁou?%gd 88w% J‘gd&ﬁ “hBvEY Fd the
nol di ng Rt 212f Bl Rfﬁb df?@lléléd?’(bar tTéleoﬁMﬁofﬂ%‘élCFOQMQSaﬂeen mensfler r ed
f rom t heaway erbinoRhavhdlfnd Wuretetr111t 8 &OREikich \A@s@éﬁ@%%?hear

PCT/ CA03/,005689 5t 130T &%goqu Qéhe%]hc.e%%%%l i ngkubes 44}1enplt\;et %8 e face A of

the cooling turret blo 32 of t device 3 %Olsthen
noved aWé‘?/fofIF“Smthe ol ding turret 11 a suffici ent di stance to cI ear the
rotational arc of the cooling tubes 44 when |oaded with 5 preforns. The

cool i ng duy r&lol@hgclfuégeﬂ %M&@c” 3§0§L§t E‘x@'%ﬁ Wcﬂé&*éd%l’\:f%@% e%ﬁél Lgn the

t ubes and th parts verti cal g ercoo At 42, as
shown i n~Fi gﬁ i SISt 389 s }tar’rén RBYEY Wertigrifder&tyo dnwards t o
i nsert cootideg p’lsnseréyqolf miwi @l 42t ke priefwor s iFigakk he tmhhesuwdfs and

coold ng {4 uidn hév&d aGledikaReibesd HB%w&Qd&O&J ﬁ@@rt”&&{l'z] §£n he parts.

Th t f t b h | ui d
be di rected 15 & fi SIAP LR P ThEInbhr B9 Aho®S FariFnBanuhi o ae

shown i nlfFl‘ﬁlﬁcéeg tseme the ﬂ:ﬁéeﬁaiﬂ?sc‘zﬂ nthQ h@lfmm@g 43 rwbenpedton t he
opposed TacdnBepior tdie wheObhAgs rha.yr et pbé@g&rl&%@bﬁd%ﬁcﬁﬁéﬂ cBeneat h the

cool i ng Bl ack a0t geadlgg%g%ogo Qogbg%olv\n})l&rot}e &leqted g{,;é hgl\ée t hus

) been travel |l n% evi-ce Yore 1ro T es 20 R
pendi RN t HeaR + S SHOPPNER tTiBSe’s PREEPT ddho®arhe 2RVC and t he
nurrber afhef a@éseajtw i metnted suppaiht coposag tfakes.B &Dr the 1@o5e00Nd

injecti Qﬂlﬂf@tdbmgcﬁygtea&-b”@g&@@e@aﬁérﬁea\ﬁhl ltheh%%lgﬁgnbﬁ_rggt gddn the PMC
unit for <2RRr oxXi matg 40 econds referred dinent, photo

I.n
eye sensors %’not unt ed B]PletﬁéeFE%%a Gr&sr favEs OFs heearri er s
3la and TFHycahdg |1‘dfrﬁ3cPMﬂ dieviet| 3¢ tfoms fouot oshowny meldihedcpnldshe cool i ng

turzet leprkadrg f & eshd Anthbdd ol ongneihe ide: apRepitats, parts 2 have
been Corgiqceta%liytﬁé e&ﬁ:ﬁ)delf o%mf%c%scgl%j.ilnz%dt l’é%essug];uglrt cooling tubes.

For a 10 second injection molda.ng cycle time the parts will

have been treated in the PMC unit for approximately 40 seconds.

25 In the preferred embodiment, photo eye sensors (not shown)
mounted on the inboard surfaces of the cartriers 31la and 31b and
aligned with reflectors (not shown) mounted on  the cooling
turret block 32 faces A and B check to ensure the approprié.’te
parts 2 have been completely ejected frorﬁ the cooling tubes and

30 that any aux:.llary ejector bars {not shown) have correctly
retracted prior to rotatlon of the turret block 32 thereby
ensuring the risk of equipment ‘collision is avoided. An
alternate part removal embodiment is by use of a conventional
robot device {not shown) mounted on the machine base 16 or the

35 adjacent floor having a take-off plate positionéd such that
parts can be transferred to it when the éooling turret block 32
is in the transfer position shown in Figure 1 thereby vacating
the cooling tubes slightly earlier in the PMC device coollng-
cycle.

40
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30 that any auxiliary ejector bars (not shown) have correctly - retracted
prior to rotation of the turret block 32 thereby ensuring the risk of

equi pnent__col | i si on is avoided. An alternate part renoval enbodinent is
use of % 8@8@}3 2 robot. device_(not shown) pount eBCHRAGHRE et EiGHE Eﬂﬁ%e
16 or tHB®35°34fqte ?ulf?ﬁﬂolhé’\ﬂlﬁg% 8Kk ESHFRCpPAt EFPosiasi dnrearse’h -t hat
parts ca&asbeieransifien dd tlgurewdenbyheéheookitmgdens rigt HlsadiEid@entts i n the

transf eiepost4i oaishaw i i, Rioiye tJﬂet W&Qﬁoﬁﬁiatakegoft Qﬁecg%;%%]t ubes

slightl arlier he. P ool i ng 13 327

PCT/ CAO%P%@%6%E 5& ; %ﬁdﬁeﬁ Br et Tl\/?l}%%p‘é??:]o‘&g UirE=E2bieck et ract ed
fromits32i ASefhed r‘ﬁ’é%"rﬁtdr gt dawwesi hoFpglze Bhe byadaied thbadewstib0 a
suffici ent neeet iseal odi Tharceyt Qo@ﬁ@@-rpébﬁsrgﬁaﬁ:hgnﬁblar eoPls t g, cooling

tubes 4 i [ The coomgtu bl oc 5 32 is then
r ot at edﬂjsgnxga%'lrggea;ret g?‘gﬁgf&f e vacalf‘%ds?%}beél cf’ﬁ{n?‘ﬁ%s Fege’fheof freshly
mol ded P&FEsVaFREeHE FRA @%d’r‘%ﬁeﬁcurﬁ'h’éhmrl% e Etlrlemleﬁeme]d el t he
sequencéngentidnliesordentisheocnend vacadebicRik of2 tiwbemvegCHLSaiRAt is not
al i,gned t egti £ oI| urret bI ck 32 is, noved
aXIng I y]D Olt’lttgE %ﬁénc |§1%Ie?£]s ctq{ %r%&e i o{tat eg 21 V§RYHe vacated
t ubes witthet h@lﬁ]éx r Aty TRshed ﬁ‘&ﬁ@do@aﬁ*’?é By € he?O‘aoreSThﬁQa is, the
cool i ngThakr s, bttlcmlcdmms noveek axicakl B2aliengoasd @xi=lpaaabhelard 0 that of

its rot au@npwaplreqsw tiae @@xat§e£ot9él&90éd NG-dJufes thgil&?t Pats 2 on

the turr es 70 0] 15 Figure 4 shows an arrow X indicating the
axi al trgn%?olg tb‘%estﬁ% %beolﬁaﬁfjst r?‘éttl'iﬁ GERTSS, P2l 08nOF hePRracant
tuBés during the rotary notion of the cooling bl ock which is indicated by
a rotarigned arsenrRlan 20-riokgur %&5@@%@%%&%&' )ﬁx%ﬁhi’&&d?@r&f‘ 2 | oaded

into the,.c tuhes . 4 row Y s the. reyers :
transl at’ on8§+ {}%{e cool |tn%1'?§irgrg% brde W}hrei ng th Bﬁ‘r’ﬁl ‘El‘flﬁ’(? rotation
of the &EBBIFHFD FekiompErhes CPﬁéPr%etfédw&y whtch Fotimdicaned dry ew R2.

rotational arrow Ri.
20 : .
Figure 5 shows the freshly molded parts 2 loaded into the
cooling tubes 44, An arrow Y shows the. reverse axial
translation of - the cooling turret block 32 during the
continuing rotation of the c¢ooling block, which is indicated by.
25 a rotational arrow Ra.

Figure 6 shows the continuing sequence with the cooling' tubes
44 aligned for treatment by the CoolJdet™/Supercool unit 42.
Note that at each insrertion of the pins 51, all the cooling
30 tubes are loaded with preforms for cooling. Thus, in the
entire PMC cycle, each of the preforms preferebly has two or |
- more treatments from the CoolJet™/Supercool unit 42. This
ensures that any latent migration of residual heat within the.
wall sections of even the thlckest parts of the preform isg
35 treated repeatedly, thereby minimizing the opportunity for
recrystallization of the resin to ocecur. Note that a three-
eided cooling turret block 32 would result in molded parts
being cooled for six molding cycles, and a two-sided cooling
turret block would result in molded parts being cooled for four

40 molding cycles. Thus, wvarying the number of faces on the
) 14 .




Figure 6 shows the continuing sequence with the cooling tubes 44 aligned
for treatnment by the Cool Jet TM Supercool unit 42. Note that at each -
i nsertion o (;splns 51, all the cooling 30 tubes are | oaded with preforns

for cool j n entire PMC cycle, each, of tﬁ@“ﬁ#@f"&?@m‘ﬁsﬁﬂ 2006
pr ef er abl ygﬁag ﬁﬁ%c%r“’lﬂové"r%’r (5%‘? n%'%/&% ")fllgfmlflﬁﬁc%iﬁﬂ J@frSupertsol unit -
42. Thi ¢ vRsgReshe mpldgdyriatemannbgr aedord.of residual heat-within the
wal | sections of even the thickest parts of the preformis 35 treated

repeat egl; her m zi oreunity stalllzatlon of

t he resi ngﬁggogcﬁgywﬂ@ aetgg:éf5 h?é;gc-% spgeé c%o% a‘tﬂﬁn‘a P18 32 woul d
resdlt %% ABFEed Patkis a%lﬁgtt%|%| qo@lngFx/ﬁBP‘éllrcr@lc)to;Ee’smemndLsa ,

t wo- si d@d:coooimgngat tﬂarceela bl Tiek sequbfcs &Sdﬂttmh@sﬁ@é Cﬁdavﬁaiﬁsﬂlﬁl&g cool ed

for fourg 4909l gi Ih §a(d%Vf. g nunber aces _on the 14
WO 03/ 02} 327 PCT/ 03/ 00565S g ﬁ%%g tcoo |ngrlccﬂ ockf\a/‘\f‘?lgaé %7 t he
nunber GESPnPAEETEh WG e FRP cSeTHPRAS AP RéSHD| dBa Bhe tersgamibe cool ed.
Fi gur e Thehpwsfeheed| enbodiment, tlﬁerpaath 2ofp el dyeyiratsr runes pfe of face A

whidoe a@@bk@@ts@n Q&uﬁoeiféfésTM@m@ %9 cEE&@t &Eﬂ( gﬁ urring.at face B.
e

The sequgjgcg]h tinu ovvn J n ur.e unt S fi rst | oaded
|

into tubes 9°¢ 1@8%&“\/\,{‘%‘(@&?6’{% 49vé-cgeffence
" recycl e§dd{LTalf?Il%1 ca@édéflg thleclpirsef @tfr ethenbbuatieveriton f onieacimycomel ete cycl e

of the BMEsibldewiar Iatf eue eystesomdioft Mool Rb8QLA OB by take 1l ace. |f
addi ti ogggmﬁ}gpigl%% t%pel%eghe R gw d%ga in t t he PMC deV| ce 30, additional
m)l di ng cycles o |nj ection unit ey b HEEEEH B2RBt eafhzi’tret he

dcti oﬁeg KpRIThdPdERepaFEs 2 may be accorrpllshed by nechani cal neans or
pneurratl c nmeans, as are 15 well-known in the art. Fi gure 9 shows a si de

i f
\Clji)g}NJgt %\/?@:5'\53 SRl 2 %ldeu%&eﬂrbf’r }f’é) P@gﬁ&g %0 6)t ?1115 I@El&ewtee 30 has

tgercool ol i ng gJ
r ot at ed ‘T8 actépt Offhe%]“?usf: 9 %Iéﬁéﬂ’eﬁFEPﬂ)rrﬁ?C’}mﬁt P¥e fheat edncool i ng
t ubes 48igure 1{ortlht aPNq | datiicen 30Fihger eotdtéd o sequmncenhahistshowi ng t he

openat i ARSALE GHdroRGsak AR tHbagscHfed %%ohmlfcédk% pel ding and _ cooling
cycles. Figures 12a-12y schematically depict the 25 structure durlng

various phases of the sequence chart. The
For clarification, Figure 11 is a sequence chart showing the

operations occurring at each stage of the injection molding and
cooling cycles. Figures 12a-12y schematically depict the

25 structure during wvarious phases of the sequence chart. The
sequence chart and schematics will be described with respect to
injection molding cycles, cooling turret cycles, and those_'
activitieg that take place in the molding turrét 11 and the
cooling turret block 32. The control of the various molding and-

30 movement operations may. be performed with one or more general
purpose computers, PCs, processors; application specific
integrated circuits, digital signal processors, hard-wirea
circuits, motors, servomotors, stepper motors, pressure
sensors, temperature sensors, etco,

35 - '
Injection molding cycle 1 beginsg when the mold halves clbse,
the clamp is activated, and molten plastic is injected into the -
mold and held therein for a predetermined period of time. The
just-molded articles are allowed to c¢ool in the mold for

.40 another predetermined period of time, and the mold halves are -
15 ' '



sequence chart and schematics will be described with respect to injection

nol ding cycles, cooling turret cycles, and those activities that take

place in the nmolding turret 11 and the <cooling turret block 32. The

control of*4%8°%at i ous nol ding and 30 novenent oper at i BEECARHPoIse ok AL B

Wi th on@PFeHor dhgeRetalng girEEsel t ok thens moped, aymbdessorlse Pl i cat i on
speci fi caviint eigrlat exhdi rothtes, 18i0gideakesl ghAbr I ERESE66 Bingha=g: Wor ed

Circui tgiod®tYSinSeLY ;o f pr . Sensor.s

t enper aﬁlre se sorg, eft?gz_% gr'rSh%I %ﬁgg%@r?égltp%%%c ﬁ%%ﬁf}éé? ng éé:n the nold

hal ves €f o$B™CH{E aliBvVeS BetF vEPBYE ahdendioden §avasri &aitd. i frdcted into

t he5 noird e cmel adofldéngi nefole a Dr deetiersni néa peheodmefntine. - cHae

j ust - mobelad Ardive bR qane pakt OWBthdi9 ROl dhe ;{or ?;g;/@ t her

pr edet eél?m' ned gr.ci o&gf tpi ne, and lt he rmtld hal vggq%géi E%St\/\%s) %97327

PCT/ CA03/D0BBYT 113 56067 *BpEABHEY - The ol N P01 5 n9%8én noved
away frepwadse thsl deodabiingy thatét ahld amst dthed pE8G sdegree esanddrra-cdheocool i ng
fan: 60chdls iagotingeividr the:dnisti-wehded-par tie tTaeqsmd didig turret 11
i rq?edi a‘g%éryeﬂvginback toward the nold cavity half, and 5 injectron nol ding
cycle 2

eqgi ns,g in"the neantime the previously nolded parts remain on the

cores until just before the nold is due to open again. The PMC device 30
is noveth tiewaditihe mwltbi@loukr 8, khanddheupayisiala biansfarred to
the coolllg urres, bl ack Eﬂgg,: tel rhor to the nold being _10 opened
again. |n thélé{:ool?ﬁ tu,rli%t‘jae | ocC @fgfgfﬁgig?%_v?%bueés’l f}-anrct’)g &Y paffs 2al
(see FitfCa%y) af® | ORFdS fgrehetddF i 3¢ tBbEReRMGfed gway dronface A
Thes coothingmoldieg bBhwodet321l s andenromvest avay &eqrackb theas| dheg turret

11 and dita® AQdegrses. Gomard ghhe (Cagli eF-'g_/Supg cool unil,ée42 (see
rd, the

91, o Tley RS SR o Vil St LB NS ot she
t he pr&¥rnelapsepiessiiid datantherrcdored Rsee(fbegFig2d)2 20 Matie that the
cool i ngeH NBr&fomhss 0a£QO0prRESEAT A 287d 4 Oboo VMl CRsedr @1 pr efigpys from a
hAO! Ml U9aCYERE LOSALEMM O A cobBelelb, 15, SE5S LREE, 1 1 oreater
are preforms from a prior molding c¢ycle located in row 2 of
- face A (to be described in greater detail below). The preforms
2a; are then vented/blown to complete the cooling engagemenﬁ,
and the cooling unit 42 is moved upward to disengage the
25 cooling pins 51 from the 'preforms 2as. At the same time,
appropriate mechanical and/or pneumatic means are activated to
eject  the previously-cooled preforms 2biprior (from a prior
injection molding cyéle) from the bottom of cooling turret
block 3? (see Fig. 12e}. This step occurs approximately midway
30 ‘through injection molding cycle 3.

After the molded preforms 2b have been ejécﬁed'from the cooling
turret block 32, it 'is rotated 90 degrees (see Fig. 12f) to
present the cooling'tubes 49 to the mol&ing turret 11. The PMC
- 35 device 30 is then moved toward ‘molding turret 11, and
previously molded preforms 2b; are transferred to the cooling
‘tubes 49 of row 1 of face B (see Fig. 12g). “Then, the steps
described above with respect to preforms 2a; (see Figs. 12a-
12f) are repeated for preforms 2b; (see Figs. i2g—121). During

a0 these steps, the preforms 2a; on face A of cooling turret block
e ' 16




2ai are then vented/blown to conplete the cooling engagenent, and the
cooling unit 42 is noved upward to di sengage the 25 cooling pins 51 from
the preforyg2al;,,At the sane tine, appropriate mechanl caI @r&%{go%
pneunat i ans, are activated to eject the prevjousl 4 & BBT 2006
2bi - Pnorﬁ(ﬁommuer i or %ectﬁgon i m Vg‘?e) %]?'on%f héSbBPFoFﬁ‘%f cool i ng
turret %Oﬁ@deECfs%%i Wrgefqrze)ZalTthcfstw ebeeiresl, apprtoxibenoeeyomdway 30
t hr ough 2anjLet i 6RomDA dpﬁgozfl}’ii'ljﬁeo?tgoﬂf tnelldixt@ é@l@%}ﬁr&{i@s”& %th@ve( been
ej ectedgrrg{n oLin et Is rotated. 90 rees (see
Fig. 12f) i L|fh)‘r9e§2((;n%jkt %feacf:o %‘ ITB% lgotaol]f’%e SPdi AR uFFgFISll The
PMC %35 r@é‘l%t‘?lsyt hléﬁi"‘f?éfved:htrmhd Pﬁ)ﬂ%ﬁ*ﬁ@q urf'%cétilllg awdle prévi ously

nol ded ploekblps 2oi-ear ethe arsbeined tuerbbe MRk Ngz tdbesordtf sow 1 of
face B eE'sg inl28g. Tlilg:[l Eﬂ% %%R%n%d%ﬁggége%l%ggv% Mih respect to

pr ef or ns é see Flg are for pref S 2BTV{%ee Figs.
12g- 121 ¥ Bt n§o 48" ﬁ%‘éte "é’(eeﬁé’o l’cl%et‘bt?%‘gf Fref25Pv0R Pécéaﬁeoﬂ‘x ol i ng
turret Wheckoldbng -turret-13:----------- WO 03/ 097327 PCT/ CA03/ 00569 OCT
2006 32 contlnueto cool. Note that in Fig. 12k, it is not the '
above-d ribed ref orm.2al, ec ted but the preform 2a2-prior
froma g’r%l%or PR 2t Ao rat yc;fc?laéls% theofaeliRe FHEREr BWX of face

A. Thi s 3énl d‘é@l r?@ics@éﬁlaﬁséooeéumg‘f@ﬂ aiptpwemd rtditee Imp ldidwayutheough i nj ection

gol di ng aeyic beeformdNai=abhye @fatrgrfe&bgdceplbﬂlﬁwcbauﬁé Qm_ekﬁ%fsalcclrmpt ated 90
egrees 5 N Fi @121, e Gool | turret oc i's, _noved ax] y to
present th%Ecooc%ng t}flt%e tqj {}911%; 2‘E acelﬁzjf (SPRe ]%6‘*1 di hif™urret 11,
10 *&f t e PEEAEFHY aRE SaNS I%Fepﬁar'ﬁl §F?’ﬁ7@ﬂt% e Wgthurespedt dok 32, t he
PMC devipcefdfms s2apvedgbonwalah14fe mkdiaged tdd elorlbrefond PLE[{MB 232 are

t ransf eﬁgrlgg t @24 112,000l m@get yge@ﬁte 2 tlilg\e/ tﬁ%‘)éocfﬂ%% A;9L Lhe, C('iO| ing

turret ggk gsee F%%m ?2@ réeafter, ps as descri bed
above WPPR™r E85eRF 16 ™h R ol ie™ 9412 (B g&acer #a- f‘?f)"’eéﬁ-eaFeBéai‘éaﬂsf or .
pr ef or rr@aQain( gou IFigs. fdma2r) Thiet e tha Birgfé2psthai 4de eesidang pins 51
coab beitickhBy ped aidd i382uh il TOW 2 kel 8E60 AnAS WelFi gas1 Pt ef Qs
preforms 2b2.prj_or are _ejected .while the preforms 2b; remain in
the "cooling turret Dblock 32. This step also occurs
approximately midway through injection molding cycle 5.

25 When the cooling turret block 32 has been rotated so that face
B ig again presented to molding turret 11, the PMC device 1s
moved toward the molding turret 11, and pre‘formé 2bz are
transferred to the cooling tubes 49 of row 2 of the cooling
turret (see Fig. 12s). Note that preforms 2ai, 2as;, and 2b,

30 remain in the cooling turret -block for additional cooling.
Thereafter, the same steps as described above with respect to
preforms 2b; _(Figs. 12g-121) are repeated for preferms 2bs (Bee
Figs. 128-12x). 1In Fig. 12w,. preforms Z2a; finally ejected from
the cooling turret block 32, during injection molding cycle 6,

35 ~more than four cycles after their molding, and after rotating
one and th'ree-c_marters_ times (630 degrees) around the cooling
turret block 32. This extension of the cooling time allows the
preforms 2a; to properly solidify without the crystallization_'
problems discussed earlier. In F:Lg 12x, the cooling turret

40 block 32 is rotated 90 degrees as well as belng moved axially
17 '




2al inrow 1 of face A Thus, the preforns 2al are cooled 20 twice by the
cooling unit 42. Note also that in Fig. 12g, the preforms 2b2-prior are
ejected -while the preforns 2bl remain in the cooling turret block 32. -
This step ¥ &¢°68turs approximately midway through i nPEBEAGHOHBI1AS B TCHA e
5. 25 Wien ERESBbolGRfg gty Brbek 32 Ids teenl rofafadesd timattieace B is
agai n pmesenhedudrrawliding turret 11, the PMC device is noved toward the
nol ding turret 11, and prefornms 2b2 are transferred to the cooling tubes
49 of row 2 of the cooling turret (see Fig. 12s). Note that prefornms 2al,
2a2, and®20% %50 t&kmi kBen ct‘??é“é@ol‘?”rﬁet’?ur]i?g‘fc%l éék ior 1addheE oale cool i ng.
Thebeaf pesitidre santhatepespastaibstni Beéd. ahose whih thespest tsmt pfeforns 2bl

(Figs. 320:d2dd Af6 [eRreat edaboi Y ihge L g :aké®) - In Fig.
12w, . p%ﬁfé%ms Jatfin e] %C;[Q%d fﬁ)qﬂggh%%gég?i Eléb‘fE%r%%tJ%Is%%f)&BZ, during.

finally
i njectiB Fihg 3 cF e6‘5}b°11§’§"9ﬁ?’8r’t]ﬁ%31 FEEF BYeIEPHUEr their nol ding,
and after rotating one and three-quarters tinmes (630 degrees) around the
cool i ngrhE UsbSe MGk i82a Thiss th@NSe910E 1he500lii-Ra biBBaahdaws the
p_r%or s 2a 19 praoper.]lﬁx uSH(l)| i dlof-l%{ wi t hout .t ge.cr ystﬁol i_zati on . pr obl ens
di scuss&d efrtTer ® | BHE™ 157" he Yool RECEUPT et®40 BFGck™22L3% rotat ed .
90 degr EeBPeReTyS | 2as IRAWGTABY ekh agirdblry tol 7pWOTes? 0$EBE7aPCICA03/ 00569 3
oCT 2ooaefé@t4mF@saenugmeq,qutng;xta:beﬁu 4o rek raQ\liV%2ﬂ_§sE _aﬁﬁoeﬁt:létgi.&lhe gvl di ng
turret 1 n . , . COQ ugre og is in_the sane
poSi t i o%“}%lsé't ha(_it,rglareg)a%%t géQ?JhSﬁgi Aggarl%fé, 13n1és%1eanr§ie>¥t8ts %f“’oo'fre%?%efn5r s
2al- nexPPRPEYHLAEF a0 RA1E8HI ity amesPiEosm. r oWlate of h¢weieera, and t he
above- deBet i hadl tstcepd aveliwpeatad onEhecahdveedpsovidell &f eps, tdmes provi de
an opti gi- 288 & o diHE b red Oo t ik MUGEH £ 20k NEAYRARAOWAL O 44 BET hI%n and PMC
tool i ng cgr&qonents arg required’in orgler t o produce_substantially
def ect - P& ghHtat i §7°%? efBF mrBAFTE afU B 1A s thpr aheuer desciRede. Only

one coob¥rpgestation is used and yet two treatnent opportunities are
~provided to each preform Note, however, 15 that additional cooling
stgfion cojyédang_'%g%ogi eeaq:u%te' any one or nore of the three other positions
t 0 “Wwhi ch’ t He Faces of°the cogling turret block are rotated during the
above- dédrantgspous features according to the preferred embodiments

include:
s A PMC cooling turret block with translational motion
preferably along an axis parallel to its axis of rotation.
25 ¢ A PMC unit that provides two or more separate and possibly
different treatment events for each part.
« A PMC unit that carries a blower unit for projectingr[a
stream of cooling air omnto the parts positioned on their

cores prior to transfer.

30
5. Conclusion
Thus, what has been described is a method and apparatus for
efficiently cooling molded plastic' articles, achieving reduced
cycle time and cost.

35 '

While the present invention shortens the manufacturing time of
blow molded container preforms generally having circular cross-
sectional shapes perpendicular to the preform axis, those

skilled in the art will realize the invention is equally
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process. 20 4. Advantageous Features Advantageous features according to the i
preferred enmbodinents include: A PMC cooling turret block with
translational nmotion preferably along an axis parallel to its axis of
rotation. WOBMIRIPMC unit that provides two or nore seBEFEA/ 047 K ERY b?[@ﬁ
di f f er e@PPLLEBPHRNTC SHYES “‘Péﬂe‘ga@wdﬂlﬁﬂs POAS PRAY Ui th tivat céarwlas a bl ower

uni t fOICr]ﬂEQj—Q@CEﬂ:Jﬁ:@laa sBhpeamsafchcas| i g 1ad, rpalhe tdes padoks "poREd,i oned on

their GOGES RELET a%nsfp%roduészs ré‘@mg T@q&llxé?at hﬁ‘é gee“

described i s a meth o ap aratus for iciently coo ed plastic
Carticl eSONEEAVERG IR r 80 c Pl dcy@?%qu nﬁhéﬁ%f:"c‘?cﬁts“gg VibF | &1 He Preesent

i nvéent i eredhont engectthenmanidacturing tinme of bl ow nol ded cont ai ner

pr ef or s generally having circul ar cross- sectional shapes perpendicular to
t he pretP%rm s, .t hose skllledlnthe art Il realize the invention is
“equal Iy ndividual  componentgn REA0% 088BYRICFRd06

appl i calb’lleck@ Methemhdedclmd)dgmvngssam yahit weddrkopwculiar the

Cr 0Ss- seetjbepddn Shap@sg SHEHs asan@althélr pabeélﬁf@scoﬁgéﬁ;&%%s arfi‘ind ot her

sim. | ar products reqwrln ar enera configuration and. nol d design
chglr act EE)I s?:ﬁljc’:s 2T Wit ﬁlga?:r &Porivi RAPEET o ﬁggb %é“‘?%ﬂ Adual
conponefEETEHBRPYth tB@t ililY@fGrOﬁdem gnat ed by bl ocks in the attached

Drawi ngs are all well-known in the injection' molding arts, and their

spect {1 6 pBSLAY LI AANG 40, ORET 3:0ReBhCakO 1l 38L 10 Lhe qgeration or

best node for carr e 1nventl rese i hventi on has

been de¥EfFbéd RFEF .%/ té‘éfpé%&nsﬁser%a‘fol}ée p?lé%éﬁ‘fef%)er(?&ﬁs@a‘éia‘éﬁﬂ?%%e t he
preferred émbodirenndersidod tthias the bervemtierst dodhdthatintibhedi ty edtiel ON is not .

limtedgtigeibgedi erbosaibRm0dI RRNt She TRLDELANT Fcﬁéy,lﬂ\)éﬁtlbﬂvqgt' on is
intended to cover various modifications and equivalent
arrangements included within the s_plrlt -and scope of the
appended claims. The scope of the following claims is to be
20 accorded the Dbroadest interpretation S50 as to encompass all

such modifications and eguivalent structures and functions.
All U.S. and foreign patent documents discussed above are

- hexeby incorporated by reference into the Detailed Description
25 of the Preferred Embodiment.
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intended to cover various nodifications and equi val ent arrangenents
included within the spirit and scope of the appended clains. The scope of
the following clains is to be 20 accorded the broadest interpretation so as
to epconpass all such nodificationgjang.equival ent structure

functions. Al US. and foreign patent documents di scussed a%of/laggr?@ﬂs
hereby incorporated by reference into the Detail ed Description 25 of the

Preferred Brbedicraniy agFQrajtﬁs (P Ocbod00§ 4. A0pling appagaiys; for
cooling a pl L{irﬂal'tgl PCF?HE C?SIIC articles forrgd in respective nolds of an

i nj ection ol 5" PR e dUT TR GtV T dR3tOT wot ctihsERIR ¢ Ve oM Figng

cyél es, thenaglinaldiyind airticdes wadabtsesdnt Dvd heo BRPag at ps1ds onige
fixed registyation positi far ea the apparatus__c rising: 10 a)
a rot at abl }clg{) i|)lnrlC tétfr gt%ﬁcgcs h%%?é%’g% axis of ' r%?gflf%ﬁggnﬁé’f“ | 2ast :
i) a first pligdl Fegistrasdbhngostiriictur srcerfdhgunedld, t ahkol abpdreuse, a
first pluralddprof; el ded articles fornmed in a first nolding cycle; and 15
ii) a second plurality of cooling structures configured to hold, in use, a
second plurality of nolded plastic articles formed in a different nolding
cycle to the fdrsbtamladileg epellengb)tar det veappar alaus ngouphedak pst her
rotatabl e cooling, .20 turcg)ett | ock to cause, in use, the rotatable cooling
turret block t'0 votate Hbodt" tHe i s of rotation, the drive appar at us
further configured teo foause dlivedrityicsplasenen ofrudieiret atabieneoad i ng
turret block in [rect] bst ant i.al | ral.l. el to the axis of 25
rotation, \/\/neretJ)CE!j tkﬁéel ' n%lgpu,éd?’sp%ag%!ﬁglﬁt ¥%§%3§§t§7hé)fofnllorqs e%l%ﬁ%?fﬁf of
cool i ng structurfeFmast itthen fillfst swdehidigplancdlsst yarof cool i ng structures to
bespresentabl e itiq and aldegRgd W bhutheikixedsgegi stEption positdn-dor
receipt, in use, of nolded articles thereinto. 30 2. Apparatus according to

claiml1, furthefx%%ﬁﬁﬂqgﬁchgta hold, in use, a second plurality of
molded plastic articles formed in a different molding

cycle to the first molding cycle;

b) a drive apparatus coupled to the rotatable cooling

20 .turret block to cause, in use, the rotatable cooling
turret block to rotate about the axis of rotation, the

drive apparatus further configured to cause linear
displacement of the rotatable cooling turret block in a

direction substantially parallel +to the axis of

25 rotation, whereby the linear displacement causes the
first plurality of cooling structures and then the

second plurality of cooling structures to be presentable

to and aligned with the fixed registration ?osition for

receipt, in use, of mclded articles thereinto.

30
2. Apparatus according to claim 1, further comprising a
complementary cooling station located adjacent said
rotatable cocling turret Dblock, wherein the drive
apparatus, upon causing rotation of the rotatable cooling
35 turret block, causes the first and second pluralities of

cooling structures to be presented together +to the

complementary cooling station.

3. Apparatus according to claim 2, wherein the complementary

20



conpl ementary cooling station |ocated adjacent said rotatable cooling
turret bl ock, wherein the drive apparatus, upon causing rotation of the
rotatabl e cooling 35 turret block, causes the first and second ph@ aCT ©2006s

f i tr. . . ) : h I
20BN U0, 5, RSP CUSLJET 160 GHEP BTN

ng to c erein t
conpl enent arop112@y - £luid- into-an in8e@fPr2006 cwdldavy stitiicdnsi sheld

configured qfde|ivefe i Ri¥se &rfd OWOEon§ooLhngafkikiidsi Nty ancihi gpior of
nol ded articles held wthin the first and second pluralities of cooling
struct ur es SHWLULGES nj ecti on nol di ng machi ne, conprising: in use, a nold

ca¥ity half having a plurality of nold cavities; 10 in use, a nold core
hal f having a plurality of | d cores corresponding to said plurality of
mol d cavi t i ;l%ef%]rﬂfgéﬁl%]nﬁ%q MR £ oF© ]EJS‘T’H&greI ative movenent 15
between said nold cavity half and said nold core half to cause a plurality

of nolded articles t t : f i ural it f | d -cavi.ties
during eacfimof 83_8'_pI%r2r|%|11%;(/ %?%ggd kga%% e??"g&@a éoop}lllynrgapldlegr?cgfnoa%{/%%{je
with respect aa¥daisfnold core half and having a plurality of cooling
types to hold the plurality of nolded articles extracted fromsaid
plurality of nold cavities; and 25 drive, apparatus cqupled to said cooling
devi ce and 1tomt$gutelotd fove Hd C%errh(g Aeblesaitnty Ut AT “AFFBcti on
and in a diresihensgardideltd can aiivrafi dhef mbad ycawitoast o mai ntain
the plurality of nolded articles in said plurality of cooling tubes for a
time 30 period exceeding two of the nold cycles. 5. An injection nolding
machi ne acaoorldi ngndven@rai mskruwiares n feai dcaonl hng devi cevhasnavémest row

0H5C00||ng t%&ﬁﬁmﬁﬂp &g mold cavity half and said mold core half to
cause a plurality of molded articles to be extracted from
said plurality of mold cavities during each of a

plurality of mold cycles;

20 a cooling device movable with respect to said mold core
half and having a plurality of cocling tubkes to hold the
plurality of molded articles extracted from said

plurality of mold cavities; and

25 drive apparatus coupled to said c¢ooling device and
configured to move said cooling device in a rotatary
direction and in a direction parallel to an axis of the
rotary motion to maintain the plurality of molded
articles in said plurality of cocling tubes for a time

30 period exceeding two of the mold cycles.

5. An injection molding machine according to Claim 4, wherein

said cooling device has a first row of cooling tubes and an

35 adjacent second row of cooling tubes, and wherein said
drive apparatus moves said cooling device such that (i) the

first plurality of cooling tubes receives a first plurality

of molded articles from said mold core half in a first mold

cycle, and (ii) the second plurality of cooling tubes
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35 adj acent second row of cooling tubes, and wherein said drive apparatus
nmoves said cooling device such that (i) the first plurality of cooling
tubes receives a first plurality of nolded articles from said H®lOLTceme

half in a fidedivad da @eddhd aptutdidcyherseronekp! yrak iysofe Lol ingyt ubes
21 3 OCT 200 qrecel Vﬁs ? second_plurality of nolded articles fromsaid
mol d core HEI¥YiFPRef MRSE Bl f HeTet 2aid E¥6leng Sddrt o ligvemgirice

structure mowiengersai dstcoottiunge devdeind N dded disETingn Paratdel ido the axis
of the rotay. i e the first and second nold cycles. 6. An

i nj ection ?rao rﬁ%loﬁﬁﬁ%ﬁ%cog%itnmge to aci”?n HIS her e h © %1%!“ 2‘?‘?%‘%“
appar at us novest sz wobldenprdbviclel igyalastary direction for nore than
360 degrees while the first 10 plurality of cooling tubes holds the first
plurality of nolded articles. 7. An injection nolding machine according to
O ai m 62 f i het] e Tokfit iR 1YL 28 Brasmen e Tt erm tiee b ie oot i ngheeimnt o
thed 15 Fi rﬁi@'#ﬁ?}étappirfm@legogééi @b@aA@@qugE !a%yfi%ref (}rrﬁ%eiﬂ&ﬁar;&n

sai irst ur al.i of coalin es. n.injection nol ding machi ne
accor di ng tdglrﬁcgtilrﬁ%, JJ'Ifod?t H%Cfregcot#iﬁrl si%bo a %%1%?% St bon Higpdsietst
adjpacent saildimdoltingof2@aeMirce antdesorfogis edheo Suppt yptaekilngyf e d to
an interior, ofyspid.fi st plurality of nolded articles after said drive
apparatus rotates said cooling device in a direction away fromsaid nold
core half. 25 9. An injection nolding nmachine according to Claim8, further

conpri si.ng POl A 1St M | AH1 ADYEMRALL ShEUGEUEE 1§ AR itgurchﬂfmoﬁ,caf{g&}gegé ative
movenment bet ween said cooling device and said cooling station. 30 . A
drive appar&fth Fohude RHP1RViGH T LUa1d dg dpsar stast inelaiy vt Hie
i npecti on ralrdithgInaciing AT iddiedf At idIYLold rdlh ne rBchineg,v&al d
drive conpr.ising:, li.near vement structur.e confiqured to cause the cooling
35 appar at us' asr?gdt r?éirﬁ%aﬁnl?%% 'ntgctqf:)r?o lcﬂgn% ine portion to nove
relatively toward and away from each ot her; _ ,
8. An injection molding machine according to Claim 7, further
comprising a cooling station disposed adjacent said cooling
20 device and configured to supply cooling fluid to an
interjior of said first plurality of molded articles after
said drive apparatus rotates said cocling device in a

direction away from said mold core half.

25 9. An injection molding machine according to Claim 8, further
comprising cooling station movement structure configured to
cause relative movement between said cooling device and

sald cooling station.

30 10. A drive apparatus for use in moving a cooling apparatus
relative to an injection molding machine portion of an

injection molding machine, said drive comprising:

linear movement structure configured to cause the cooling
35 apparatus and the plastic injection molding machine
portion to move relatively toward and away from each
other;
rotary movement structure configured to cause relative

rotational movement between the cooling apparatus and the
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rotary novenment structure configured to cause relative rotational novenent
bet ween the cooling apparatus and the 22 1g plastic injection nolding
machi ne portion; and OCT 2006 axial novenent structure configured to c%gse
relative axial, rmvenent hetween the cool i nﬁlea%&[@%gns, and, the pBLET &
i nj ection molFdidg Fachi e Port o 219 M9 AEEsF &t Us- 5etordithg to O ai m 10,
further compriiasli mgpweemaydoldmgiaturretcdraid gurdd rise eads secohaltine exxeaved

rows of  cooljngtuhes,dispog5ed o @@s*ﬂiﬁéstagg%a&%déﬁgaﬁar&%te f 8Ly s cand

wherein said axial nmovenent structure noves the cooling 10 turret to

al ternatel y preseit arhé&Fidsi9 FmrsetomPriifter | eaved rows of cooling tubes

di sposed on each of the two cooling turret faces to a row of nold cores on

the _nolding nachine portion. 15 12. paratuys according to Claima211,

urt o compalg S ARSI Dy 46 off IRA ndUa pEUPEIFEy GFEboPHAg 2

struct ur es codhiiicly rtespest | vevingofiesporddt achatial tihe 41 resstvaah dr e ontl

rows of cooling fu eu%esandjiér’ﬁbe% &l '}%éaé%c}&%ﬂre/ 5’“&186'?(1{‘:9 éﬁf?&{"f cLotates
&t to He 0 and’ Fws 0 !

t he cooli ngccfourr present 1 Irs sSecon cool I ng’ t ubes
to the plurald thegfeine ol ih@sigudrarearsnt 3stiColing Bppes atle ¢orling

phastic injgglian npldi ng+eaehiae, hawlng i plupal i kY @k Ml cotesong
di sposed in at |least one 25 row, “conprising: a post nold cooling device

noveabl e WiTHSESFE t 5P el preraiinty Bsl diebra’d 87 sestfaile €8I i ng
turret couphRd t6oSahd pasird®l dacd9 aeol angdevbee nidi hayiag tao fiases,
each face havi at least first and second rows of cooling tubes; a

cool i ng sté”tci%ﬁ TR 1 At Post nol d cool i ng device and having a
plurality of cooling probes configured to project a cooling fluid to an

i nterjijor of rtj 35 insjd e fi d f
cgrg)l ilnzg' tu@éfsg)élo%%osﬁe a{o. C%e"%jel%}%qce%g)l o?l%g'lt“!d] t%_gél [ 5rf1{1§%11}rgr9(a.t é&ﬁ??g?IH ve%rent
structure cofliigyr edtebieaudeddiad postlurgildty of cooling structures

which respectively correspond to both the first and second
rows of cooling tubes, and wherein said rotary movement
structure rotates the cooling turret to present the first
20 and second rows of cooling tubes to the plurality of

cooling structures.

13. Cooling apparatus for a plastic injection molding machine
having a plurality of mold cores disposed in at least one

25 row, comprising:

a post mold cooling device moveable with respect te the

plurality of mold cores;

a rotatable cooling turret coupled to said post mold

30 cooling device and having two faces, each face having at
least first and second rows of cooling tubes:

a cooling station coupled to said post mold cooling device
ahd having a plurality of cooling probes configured to
project a cooling fluid to an interior of molded articles

35 inside both the first and second rows of cooling tubes of

one of the faces of said cooling turret:

first movement structure configured to cause said post mold

cooling device to move toward and away from the plurality
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cooling device to nove toward and away fromthe plurality 23 of nold
cores; 13 OCT 2006 second novenent structure configured to cause said
cooling station to nove toward and away fromsaid cooling turret; 5 third

novenent strust uiel €ordigey ed to cause said cooling turret t‘§3r0§tra';ﬂﬁﬁto
alternately present the first and second cooling turret faces“td sard

cooling station; and 10 fourth novenent structure configured-to cause said
cooling tweetind onovsecaki akkycwiith cesgegured it @xise tfaidotd@bi Ofgt o

alternately present. t irst f oling .tubes and then the second
rows of cool isrhg tu nesé]%fr&%\%c%%?%% ?%?rae"faga%%oToS?%% T oFY ol Cor es.
15°14. A method of cooling a row of nolded articles nolded on a row of

mol d_cOr S, LIEOMPT kb Bleh DL 3h@RTuOL: dSANSIALIY N0l Be oW ofs DL g

articles to a first row of 20 cooling tubes_ di sposed on a cooling
nmovi ng the rodofehoiFBed it é8 idthenaieky Pe®RsSsnt coati dgrstbesndo a

cooling statiswgoral ddel Qoplingrst afdeds dd)j £etd b Lol dg: fdal dhidgto the
25 interior of each nolded article in the row of nolded articles; noving
the row of nolded articles to a position away from the cooling station;
mo¥i ng t he frowdf moveteehtar ttchesubackohdiyheedoald rRpusR0 stiat i @v1dbgt he

cooling statiqp, ce a9aln.i nj [ li id, into the interjor of
each nol ded artic e {%r?t ggsowhgggiggl S%%agr tflgc]ﬁgeé\sc?d and ml)\gnsnga%hse row of
mol ded articl®édatedh &) egttoratatyopresgat the first row of cooling

tubes and then the second rows of cooling tubes of a
cooling turret face to the row of mold cores.
15
14. A method of cooling a row of molded articles molded on a

row of mold cores, comprising the steps of:

transferring the row of molded articles to a first row of

20 cooling tubes disposed on a cooling device;

moving the row of molded articles in the first row of

cooling tubes to a cooling station;

at the cooling station, injecting a cooling fluid into the
25 interior of each molded article in the row of molded

articles;

moving the row of molded articles toc a position away from

the cooling station;

moving the row of molded articles back to the cooling
30 station;

at the cooling station, once again injecting a cooling fluid
into the interior of each molded article in the row of

molded articles; and

moving the row of molded articles to an ejection station.
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