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Cool ed Oaodoyssissert *G00001~ BACKGROUND OF THE | NVENTI ONed@hicao@gméi cat i on
rel ates generally to injection nolding apparatus and nore particularly to
i nj ection nolding apparatus having a CaVi ty insert with a cooling fluid

fl ow channel therein. 5 Injection nolding apparatus having cooling fluid

channel s or XitledUnjectioneMudtling Qonted €avitydnsemtice, the agmmwmmmmmlm
Pat ent Serial Nunmber 5,427,519 which issued June 27, 199 r mal
setting application wherein a cooling fluid channel extends ag@snd a

central "qLBQCMﬂ%NDgW%% %E&EF]ION a nozzle. The applicant's U S
Patent Seria er I ch Tssued August 22, 1995 shows hot
runner apparat us havi r’l"gusoaplpﬂug:atiom ct&l@t@dwgtesleea(ﬂpncwngp]Ehtlonghnal@atge
i nsert. Canadi an Paten ABE‘? % Olnﬁr Nﬁrrber 228a931 ftl| d February
2, 1998 by RBPAINMStNS TPHr PAGHFLAL ‘hé?leé IRprelding, ApBREAtHA JAVINE A/ ng
hel i cal coOkh{yfihsdd vGRH@técﬂu@%ﬂﬂ@é?tﬁﬁ@%haﬁﬁelAﬁxe?@i%n in the applicant's
U S. Patent Serfal Nunmber 5, b52,003 issued July 29, 1997, it is also known

to have davity insert sInwctxbncm@lldmg Apparhtus dwing COUth fraidkghanselzss; 173

Wi ght 5,582, 851 622, 001 ht , 624
o o GePRaRIR ateo el BBy« Hor Bgtaiis, 5he abmleafPR o ] HargRt sbRah™
SUMVARY OF WM@I&%@C@%&\ Nedwed 'JhanZW‘l@@J 8Bbwey at H‘i‘erﬁ’x’iﬂsﬁé'tttm

invention to at | east ﬁal‘tl ally overcone ‘di sadvant ages of the {) r art
by provi di ngpplicationywherainta edpoling flméd @ndnehemenfderatround 4 nerigah 1qy1d

joined together, .with ol.ing fluid flo nnel xte I vvee

i nner and ode@ldi B%r’ﬂag‘ﬁéaq 1Ry & nose. el n &Pk ICF’E‘ a@g B,e en'rt %na
inventi o PYiHIRS 5%@38P%P@&H"1@9u@<ﬂ’pﬁu§d§ bavi1895asREWst ShoW' tinABr
outer surface extending in a nold and a hol1low cavity insert havi ng an

i nner surf a@@pmnmmsehavmg heokmg dfluidhcordnits lexténding Huptighea ate Hoservi ty

cavity.  Tho GARACR ERSER ARBLCSHE SRR NHTEPohBrePan  aNsta Shar R ot o

portion int Qilg/rn/[dm M%fé‘i‘@' LiRGRIdRT andther exam 1@1@@& tal g&tehaseﬂmamﬂgmemaf ace
and t he i nne Fortlon has an outer surface. The inner portion fitTs inside
i

the outer peopliog fiuidhconishitserpassagésce of the inner 5 portion adjacent
the inn surface of the outer porti QULEr urfac

i nner pghlon or the i %é?egﬁ?f Seap(ﬁ(ilcfaﬂg seFaB%‘h. }?lﬂigmgeé @%/Zéb&f
therein to fighedayulp@o 1997 litlidalbb Kiowha ks Bhvexh eitdliingraeingedodlig flaner
portion and the out eb gortl on. The cooling fluid flow channel extends from

a cool i ng flaenduitst elU.poPatends |5, 72, 13 (Wright) 2,58 83l ﬂbiqfsmbr%%am
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i nvention w ear fr'omf W ng escr| p Ion t oge

t he accorrparpmﬂg-mkamﬁrmher BRids. DESCRI PTI ON OF THE DRAW NGS 15 Figure 1 is
a sectional view of a portion of a nmulti-cavity injection nolding system
showi ng a cavity insert according to a preferred enbodi nent of the

i nventi ogy RIARNSOR TREANPGENITI tric view showing the three
portions of %—Mgure 1 in position for assenbly,
and 20 Figure 3 is a sAgetdrdinglyyieiy af objectadviheypiesert inveekion o &t fese 2
with the three portions integrally joined together. DETAI LED DESCRI PTI ON OF
THE | NVENT| grartially overcome the disadvantages of the prior art by providing a cavity
insert with inner and outer portions integrally joined together with a
cooling fluid flow channel extending between the inner and outer portions.
25 To this end, in one of its aspects, the invention provides
injection molding apparatus having a cavity with an outer surface
extending in a mold and a hollow cavity insert having an inner surface

mounted in the mold, wherein the inner surface of the cavity insert forms
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Reference is first made to Figure 1 which shows a portion of a mufti-cavity
inj ecti ofyd'®4dk130 system or apparatus used for nol di ng 25péprao@eRspott! e
prefornms having an elongated fluid cooled hollow cavity insert 10 accordi ng
to a preferred enbodi nent of the i nventZon. In this configuration, a nunber
of heated nozzles 12 are nounted in openings 14 in a nold 16 with the rear
end 18 of eggholitatAgfaezat ﬂmlé’axa?ut Thega®@y insértthe 4 hellbw atfr3bréiona
steel nelt distribution manifold 22. Each nozzle 12 is WO 00/ 48815

PCT/ CA00/ 00a8d a hollaw cutgy poartion: dyegrally inined dagethest i hjeowee morkignand
has a ther I I 2 adl j ! r t [ t.or
and cont ol ReRAR DL h Bl s FAE AN philioh, hhy o Gier BU96EE, Ch RNy
cylindrical pbesehi fits insidgethdOoagsat Fdrtiicbh avithrfhel autdrosaifhee ofele Bvhedrn t he
openi ng 14. This ﬁgﬁrovides an insulative air space 34 between the heated

nozzl e 12 apartiae adipcenintheinney surface withy outes RArtionny Eithesi the estari ng

5o heat od oty oa% of te AR detigh o i, Hilcr SeHfde Ot IHEBui bOAidh B o
di stributi ogroewd tHedrdir? 2o iferrhOa woolihgdlbiel fieanclearnvesidxodrdipigeal e wkenatie
clanmp plate 42 which are secured together by bolts 44. The nelt
di stri buti ofNm@iPRstign2 ands the cqirten portioent pg| coQJing i thaid ity achanrela
nunber of i Y e i i n_j atef,. Vs i e 50
betveen i ¢ St BaRf ofniiolifethay AR 9§ #ichBfHeotllE BuuSRIRe A
fr O-mf aI gegtz p@é%étgtmﬁn&ﬁﬂcbnfigﬁﬁdtidreﬁrdxg@@h@ Eam_tﬁﬁ of _t]tlel gelztz distri buéI i on
mani f o an ranches inthe nmelt distribution manjfold, to exten
through a central nel Fusther objects andradyantpgeneirtdg Wyention will apreare| t
passage 52 n t a =Ri:eGe li, 9N i te
62 extendi ng&%ﬁr gﬁegﬁggggggﬁeg%%lghlggster 638%%?‘%%1 ‘g?tc})ﬁégfgeg ((:)avllS %};ﬁ é\%a
Thi's cavitydodwings. maki ng beverage bottle 20 preforns extends between the
cavity insert 10 and thread split inserts 68 on the outside and a cool ed
nold core 70 on the inside. The gate insert 64 and the cavity insert 10 are
seated in arg NHRES CRAPTION G/ Bk@l\ﬁ’l%?é hr ough whi ch cool i ng water
lines 76 ext€nd to tne cool ed gate Ser . The cooled nold core 70 has
an el ondat ed hol | ow i Migarepdr is a8s@diantlevidvnpfi aspetian ofl @ mpaldakityl ow
outer part 80. The rng core 70 has an outer surface 82 . extendin frog1a
dome shaped EEReN dRAlAIRS YSIEPSHORINE B aVitNeINSETtercOding ko goPtRferR
el ongat ed MalyhSfhfentOoNftte dndéidn portion 88 and a rear portion 90. The
front portion 88 fornsﬁt he 1 nner surfg)ce 92 of the cavity 66, ahg{jeeiht]e rear
portion 90 extends redigaral2yif anmexhodesl/iisgmeBicyiewr shgwing wreg 94
t hrough a core,.l ock nignber. 96 V\:hLCh IS Eecur d. to a.core baCkilzrl'I% gl gte 98
by bolts 108CTHHRS 06 e (VY ARSATE Pk FEWF ] IMPRFiten Ona5amoiys 184 4
PCT/ CAOG)00151 t hr ouglF;gireOP ¢k NG cA8Ralt VieareN tie éddi{éeiﬂgépﬁ)&renwﬁ%ﬁ@e g wear
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plate 106 which is secured to a stripper plate 108 screws 110. "Cool i ng
fluid suppl yisindhe dhrgenportians integrallysjoinadetegdthet. he core backing plate 98
and are connected respectively to a central cooling fluid duct 116

extending 5 longitudinally through the inner part 78 and a cylindri cal

outer cooli @ETAHLE@E’SCM@W@NGF%EEHNWTIOBB inner part 78 and the
outer part 80 of the nold core 70. The rear portion 90 of the outer surface
82 of the nold core 7XRefexengetisfissethaderto Eiguredi whichaphewsianpartiity of awar ds
the rear end 8&_of fhe. 10 mold care 70.0£5,Ca0 De seen. the openi 9494

t hr ough t he MURLCAYHY HUggHON molding System or apparatus use I mording

25 Dbeverage bottle preforms having an elongated fluid cooled hollow cavity

insert 10 according to a preferred embodiment of the invention. In this
configuration, a number of heated nozzles 12 are mounted in openings 14
in a mold 16 with the rear end 18 of each heated nozzle 12 abutting against

the front face 20 of a steel melt distribution manifold 22. Each nozzle 12 is



96 has an inner surface 122 with a tapered part 124 which al so tapers

i nwar dl y wouwedsdss the rear end 86 of the nold core 70 and mwetrad®8/00613€
tapered part 120 of the rear portion 90, of the outer surface 82 of the nold
core 70. The rear portion 90 of the out®F surface 82 of the nold core 70

al so 15 has a threaded part 126 onto which a cylindrical nut 128 is
screwed. Théeatdd bftar integedleglectrical heating Hement B¢ arehhas acthetfidcolipldie

core | ock nepber 96 and is, tightenged a sp er wench whigh fits I.n
hol es 134 t §lerpent £6 RXtendlingcbyte #9 génf ﬁé“ﬁ%etq %Qnﬁﬁﬁbaé}‘f%?qulhﬂi%e

t apered par : S WAL i
aggi nst !to hetO%t% %ﬁﬁ%g&?ﬁ)ﬁé‘% ebaﬁaEﬁgieégdgl?o%%g %’E;hg?%ggfyéggﬁ%gé%#ﬂ%%e
openi ng 94 flangegBltdeatedria hodkculentlecatifg sdas B2 éf ethei openingFildur &hi® and

3, the cavity ipsert 10 s. an el ongated. hol | ow j nner rtio 6,
el ongat e} hdﬂ){”PB SufR ANy ‘iVSnaIIS%’,a%En% Retyesn fhe hearé)dia!@ﬂ%ﬁ@a@g&e

portion 138 ;ayt er ref s s I | i K f 44,
As can be ses'gﬁfo%ﬂgu@grl&?gr’ ]ﬁg@gﬁllﬁzwggr@:phl&géf&%@b% lﬁ?%v\vl\éaftgg tﬁﬁ(gu ront
and fits incbblingaionkiuity 3Gapered opening 72 extending through the cavity
pl ate 74. The outer thtgai on 138 al so has a,rﬁgr end 14? which fits in
circular seat 150 in t¥e meledidnpuganmgnifefd 2248 alsp,heatsd By anindegrsl es
152 t hrough i Ch&EYEnd-S ndgqi Nt i : i phat e. 74
to secure t%&ctg{v&f?yﬁl nseétéfgﬂ%rﬁ( g’?éce?hgglln%?lt tjcﬁi?tsrmehn"ggﬁi ﬁrr?aa\rﬂl,hylt ezai Esher
portion IB6 mbuhteel betwden a msanifoldOplates 4@ anyll ¢clavhyp phite 4BnehichuareseeuidB

which forns the_ outer, surface, 160 of ., WD 00/48815 /| CA0OO/ 00151 -5 the
cavi ty 86 aitBshe By do M abbe el cistHbRIGRJBORTaIZ? olSRIT LY Brren
i nside the qyf “@ﬁﬁ’% AB 4@ a WubhthdNEf PHd1ANtISE Al B8 wﬁi&hﬁré%lg%r%e

( it
portion 136 ad] ac he 1 nner surtface 144 of the outer portion 1
groove 164 iinstulaéiveudiespacer Shbetwiéeh itfarichéheé smepupding ovolédnekd ¢6ds in a

predetermned 5 configuratjon to farma caqoljng fluid flow channel 166
ext endi ng between the 4 nrﬁélt Bﬁﬁsﬁgﬁﬁ-’rzl%te&ﬁﬁ é"ﬂ%‘ BLﬁeé‘rtrﬁflo‘PX\‘l?toﬁfi%@rﬂ &t a
cool i ng %3'&*& e56 1iStANthelt GRAkion WLhifil! 23 ah@0briResoh WY Gkt

extend t e outer portion 138 to supply and return lines 172, 174

respect i vel ydistritiuteorc avantifold| 22 o @xétentdnthrbiigh enberdrateme]t hare Huireeaghoof i on
238 of the cavity .insert 10_is | onger than the .inner,portion, 136 to al so
Cocei ve t e atRathAIEAE Lhor he AR TRABAEE TR ExisRARHEORERH HPcRiede and
3 in descri bifig1d BEa1net Mgl wiBkiaNghtk 12 Sauhding ashghldcsslearghit@ndedt t he

invention. First, the innér portion 136, the outer portion 138 and the base
portion 140 Geém amelkingated Zaxity 6@.chlnsdcafitys éeforwimaking deyevage bostde

shaped tg, provide 15 turbulent flow extendi ng jp_the,outer surface 162 of
the' s nnefd hatieregma axtehRcretiieen Y GRIGTIRER 1 rhg tprétf Tt ePES %6n
appl i ed ar ound dli8ide ardiladdootéd@imdlalcdré 20h6nhthe engide! iTHe g4 ingeft ddhgnd nner
portion 136, the outer portion 138 and the base portion are assenbl ed as

seen in Fi guhe @vitsninseey 1barelsestediinian opening Bt i iangpvitisplate J4athspugh

around the front end. 176 he i+ nner 20, rt] . senbl ed i nner
portion 136,wg‘ff?1e?°°gg}& }N&ﬁ rl%esa%%eﬁtgg tﬁ)gt(r?%ei dgﬁ)ﬁ‘e]égg’grllr_\@?ﬁ%%. gradual |y

heated in a vacuum f urmié @obledeamickdRei@V0tRsen lopgatddhbBbw hded Partig ch
is above the nelting point of the nickel alloy. As the furnace is heated,

it is eva2uadendingainsidemnelppgateghhodewuavtes pastndPe Thesnale cerel 10 has of

t he oxygen and then rtigl | fille i i her such rgon
or nitrogen. aw&ﬂertswﬁrﬁ}%lfi %Fﬁ?ﬁ% frf’ hbgrﬁ%c}ﬁg Pﬁgﬁ)%gyf/llq%g eﬁlgggigod,gcfﬁ?laé@&t S

and flows byggawhklcitdr eith@nsD et weeslonpatddAfild adde JORE PRGLt pBStide8s 138
and the base portion 140 to integrally braze the three portions together to

f (ﬁr mthe i Rtaetgi al re@nelopti@n@r?e abhe ﬁqm?mrtiomcﬁ&fmmﬁ the inngr ﬁérfB.C'T BR fi thgl
oot P R ok EHHE 4G AL o, e v 5

30 through an opening 94 through a core lock member 96 which is secured to a

core backing plate 98 by bolts 100. The core lock member 96 in turn extends



WO 00/ 48815 -6 PCT/ CAOO/ OO151 insert 10 and prevent | eakage of the cooling

fluid erﬁ%?@ﬂmﬁ9°ling fluid flow channel 166. In use, afﬁéimgmﬁmﬁg§ten1has
been asse ed as shown in Figure 1, electrical power is applied to the
heating el enents 24, 38 to heat the 5-fbozzles 12 and the nelt distribution
mani fold 22 to a predeterm ned operating tenperature. A suitable cooling

fluid such gsroigitehni Spalif W2 firbagRth BMAR 4ABMbER QD4 SHRIVA) whhF ?wqa 10se
cooling conduits 36 in the nold 16 and the lines 76 in the cavi % plate 74

| eadi ng t o wichds seturedrtosa stripperuplate 188 by serews 4401 iGaplingufluid sapplbys

gl ycol is punped in cj.o I 10 _cool i.ng,.systenms throu he suppl y_and
return |ine8t 15‘;““‘{1‘411{%52}1.22% gx emciodahtk{%go%”}so ng}%g’%é gﬁdaﬁﬁr h
the supply aBfineeted Febpé@ivels. td 74 dentedlr @ubnh? tli@uatict hiel 6 axkdrydingsert s
10. Pressurized nelt froma ndl di ng machi ne (not shown) is then introduced

aﬁcor d: n§ t boragipudml?r rlfhm;tgl} rﬂ‘lécit\(i;én pgrﬁ 178 pndoa tcry]gzinsisiqa:l a(?\-;tﬁnlf@toﬁitg of
t t { i i ti i 22 it
love.t hr bugnnibed e &tendie pevuédephid lerhed™B 8ot he Buear 9 80°65

t he two-pi eglge ne3ldl @re@@ s 60 and through the gates 62 to fill the cavities

66. After the cavities 66 are full, in%ection pressure is held nonentarily
to pack and then rel eddwdreanfpastion Yhet the estarmurfrsei &dof theemaltcore 70s

opened to eject fhe 0 fi L. 20 ej.ecti t he d 16 is 0S and
the injecti %ﬁg&éagga&% Plggfcize"ag’&‘%&ﬂ%%gr‘% I Irﬁqﬂft Wév %’5‘9% T68" e‘f‘ﬂicéé %@ﬂ?ee IS
repeat edi(comhblducstel! 30, WAL ltad Heysded, théBpeRi@IILfiroupAntht teré ek Afenthd
cavities 66 and the type of material bel ng nol ded. ile the description of

t he cgol edb8§vh@§/ aménner sorfagei Wy with «dapetred prk a24|wh/iqlmme|;anm
( ; ; ) . 2 .
ot reopec Tl BhRAEAS e Y B! S P ImbRL20le 20 308 HARGRECHS' Yo"

ot her nodi f kgpéiednpastr 20006 Sli\éf)h@at\/\tbi‘tmﬁ 90ejfathel t@tet Isafdcbe82s 60 ke @holdhe
i nvention as understood by those skilled in the art and as Provided in the
fol I owi ng crareé0. Thagegsipestien 9070t thecouierisupkare BA0Y themeldrrarefd adsonent s

ol I owi ng cFarensl. Thap _ ' /e oeldneresbsifone
et i nod B PaF oyiefadtll PhERERFhih PRIl Shind THEAR, °

(66) with arlzs(is)?gaﬁdanraf stat 1Batiﬁ>)thexé§1ﬂd't@gsi g;‘ thaoore 18&’6)‘“@?5‘“&9?3*‘?‘”6“)
cavity insert (1 aving an inner surface (158) mpunted in the no 1
wher ei n t hels Higbtenad b¥ despansey Wequ%evv?afh &93 ibeles 13#dp sespne the maldst ' a

portion of ter C : 1 , 1

Wherein; théomaPty TRoar Pety SREuRE O BABF A Xop gl phIELPOTBE NS TR )
10 and a holshioface 82erf the moldncdre I8)akiuttingragainst jtbe nedchingetapered phrt 124t er
portion an _inn 144 tion

138 ' f dt i 1
hovi no 20 o6k R XoRP. 04 G512 B S SRt by RGeSt B B SR8 e
outer porti osbl33arrihgd ol PigLREs & 2AH' 8 20 GA@R% iskeftngo 'Ha@ean%ﬁggftéﬁi(e 136)

adj acent the 1 nner surface (144) of the outer portion (138), one o
out er surf adellbsv (i) parftiarh 36, mreelopgatédoholld®@syutanortienil3feand ur basze

144) of th t i 138) ..havi 164) .t intg fa
SRR KPR SR B L RS E IR
and the out gan@Okhifae (1438) AT QR Bee%%%h', e fohitbdshifthEd 1@%3%?&&1&59&1&1 ng

fluid outlet (170) in a predetermn configuration aroun he cavity’(66).
20 2. | %cttowardsithe rfyonppadafitssimshe Imatrhing tapé¢rednopemimgr 22 rextéredingher

(1) of t nerBUIEH Bt Vok Rttt o e R pofionibi Hisf e 1 Sepfbnats, *°
cylindrical which fits in a circular seat 150 in the base portion 140. The base portion 140
has holes 152 through which screws 154 extend into holes 156 in the cavity
plate 74 to secure the cavity insert 10 in place.
30 In this embodiment, the inner portion 136 of the cavity insert

10 has a cylindrical inner surface 158 which forms the outer surface 160 of



3. Injection nolding apparatus as clainmed in claim2 wherein the 25 groove
(164) extveyebussiz the outer surface (162) of the inner porpoeapd/eqs of the
cavity insert (10). WO 00/ 48815 g PCT/ CA00/ 00151 4. Injection nolding
apparatus as clainmed in claim3 whereinmthe cavity insert (10) is el ongated
and extends around an el ongated central nold core (70) having an outer
surface (82}he cheitya®b and @6putes sirfamgal@wittaa gnoovaried theréiacehi@?fits and

t ends bet t I ted tral | d 70 th I ted
L ene et iR S oiter Bracn IoB i ikl 162 SBhd Bnchuwor i
(70) form nQBé‘%diﬁ%tt {ReBRRLS eﬁlrfg{e 1498 Jf REou3e baffod 138, Ahd g{gqogliegg@@t ed

cavity (66). cavity cooling systemfor®an 1 njection
appar at us camjthe outer suface 62 of the énpéraperticn 1d6 exteandstin plpaedeteandned

L e e

bonded pi ecgge q'ﬁﬁéxnpagﬁan nygdziﬁawhteyo&ml 'moahfgm?ﬂomlécﬁonﬁg rmhg fay ty

cool ing system as cflal ned wherelin the cooling channel 1s”configured to
create a tudb8lawt afdomling7fluil wwitkkt dZ0j bethc oblwinighsypcerdnthsowghithe duter 1

wherein the coaqli channel .has an inlef an n tlet | ocated on the sane
Sl de of t ho PRERANCEAA £ orRlY randgemmalingt 4720174 yesastiely 59 Jhersaen an

i njection gy a . SPIREA LS ¢ i oROT ; ,qanm kly
plate; a su éztgtlg% apfgﬁg;eﬁ?ldrl car}t' wgugeéﬁlsloﬁns%r%“ ﬁ%eg%at ed | nsggtglfddist%
mol d cauilt y lghgerethasaihe impled poativhyl 36neealso cegive shegatd irlseetsé4 thvarein.

metal | urgically bonde i eces definin m)lrfd cavi%y C gl ] n% channel ;. and
WO 00l 48815 -9 PCT/ CACHBRFISE 1§ RBVaL Ut e Hd8yiesSc rﬁﬂqo | Fydgecnibing: thew
metal | ur gi c%émoaogﬂﬁp&mﬁ%%é ca¥fi§liRbdtt A0 ALbRIinR! RCeOhveRBoRD! ﬂré(}?‘ﬂ‘\é y
insert is also the outer piece of“the nold gate irnsert. 9. A nethod to

i nprove t he iooet pogtieh fi36, éhe youwer partivd L38/ang the basenporiiectlidénsesnl th ng

tus to reduce the cycle ti sing the st i i di
ol o core pHABRIS gr B dnAL aCHoPh Steth Wit 8oy 1o et Hiapenti

mol d cavigl Y ti;Aseleht FRAR efer dingaindtHd) olttdrdsiaddde Y6DbRtRe iAREr ?J'b?ﬂbﬁil%. a

cooling circuit inside said nol'd cavity insert to generate a turbulent flow
of cool ant dihemd heaaed abhitkehalloy brazing paste is applied around the circular seat
150 in the base portion 140, and the inner portion 136, the outer portion 138
and the base portion are assembled as seen in Figure 3. Another bead of
nickel alloy brazing paste is applied around the front end 176 of the inner
20 portion 136. The assembled inner portion 136, outer portion 138 and base
portion 140 are then gradually heated in a vacuum furnace to a temperature
of approximately 1925(F which is above the melting point of the nickel
alloy. As the furnace is heated, it is evacuated to a relatively high vacuum
to remove substantially all of the oxygen and then partially backfilled with
25 an inert gas such as argon or nitrogen. When the melt point of the nickel
alloy is reached, it melts and flows by capillary action between the inner and
outer portions 136, 138 and the base portion 140 to integrally braze the three
portions together to form the integral one-piece cavity insert 10 shown in
Figure 3. Brazing them together this way in the vacuum furnace provides a

30 metallurgical bonding between them to maximize the strength of the cavity
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K Usually a cleaner cooling fluid such as glycol is pumped in closed loop
10  cooling systems through the supply and return lines 112, 114 to circulate
through the mold cores 70 and through the supply and return line 172, 174
to circulate through the cavity inserts 10. Pressurized melt from a molding
machine (not shown) is then introduced according to a predetermined
injection cycle into the central inlet 54 of the melt passage 52 of the melt
15 distribution manifold 22, from where it flows through the central melt bore
58 in each of the heated nozzles 12 and the two-piece nozzle seals 60 and
through the gates 62 to fill the cavities 66. After the cavities 66 are full,
injection pressure is held momentarily to pack and then released. After a
short cooling period, the mold 16 is opened to eject the product. After
20 ejection, the mold 16 is closed and the injection pressure is reapplied to
refill the cavity 66. This cycle is repeated continuously with a cycle time
dependent upon the size of the cavities 66 and the type of material being
molded.
While the description of the cooled cavity insert 10 having a
25 cooling fluid flow channel 166 extending between integral inner and outer
portions 136, 138 has been given with respect to a preferred embodiment, it
will be evident that various other modifications are possible without
departing from the scope of the invention as understood by those skilled in

the art and as provided in the following claims.
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& 10% & ()- 4/ 10% & () Inﬁllg‘?{éé%l&? molding apparatus having a cavity (66) with an

5 outer surface (160) extending in a mold (16) and a hollow cavity insert (10)

having an inner surface (158) mounted in the mold (16) wherein the inner

surface (158) of the cavity insert (10) forms at least a portion of the outer
surface (160) of the cavity (66), the improvement wherein;

the cavity insert (10) has at least a hollow inner portion (136)

10 and a hollow outer portion (138) integrally joined together, the outer

portion (138) having an inner surface (144) and the inner portion (136)

having an outer surface (162), the inner portion (136) fitting inside the outer

portion (138) with the outer surface (162) of the inner portion (136) adjacent

the inner surface (144) of the outer portion (138), one of the outer surface

15 (162) of the inner portion (136) and the inner surface (144) of the outer

portion (138) having a groove (164) therein to form a cooling fluid flow

channel (166) extending between the inner portion (136) and the outer

portion (138) from a cooling fluid inlet (168) to a cooling fluid outlet (170) in

a predetermined configuration around the cavity (66).

20 2. Injection molding apparatus as claimed in claim 1 wherein the
other of the outer surface (162) of the inner portion (136) and the inner
surface (144) of the outer portion (138) of the cavity insert (10) is generally
cylindrical.

3. Injection molding apparatus as claimed in claim 2 wherein the
25 groove (164) extends in the outer surface (162) of the inner portion (136) of
the cavity insert (10).
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5. A mold cavity cooling system for an injection molding

apparatus comprising:
10 a mold core plate;
a mold cavity plate; and
a substantially cylindrical mold cavity insert located in said
mold cavity plate, said mold cavity insert comprising at least two

metallurgically bonded pieces defining a mold cavity cooling channel.

15 6. A mold cavity cooling system as claimed in 1 wherein the

cooling channel is configured to create a turbulent flow.

7. A mold cavity cooling system as claimed in 1 wherein the
cooling channel has an inlet and an outlet located on the same side of the

mold cavity insert.

20 8. A mold cavity cooling system for an injection molding
apparatus comprising:
a mold core plate;
a mold cavity plate;
a substantially cylindrical mold cavity insert located in said
25 mold cavity plate, said mold cavity insert comprising at least two

metallurgically bonded pieces defining a mold cavity cooling channel; and
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5 an injection molding apparatus to reduce the cycle time comprising the
steps of:
providing a mold core plate;
providing a mold cavity plate;
providing an independent mold cavity insert located in said
10 mold cavity plate; and
providing a cooling circuit inside said mold cavity insert to

generate a turbulent flow of coolant around the mold cavity.



