WD 00/ 48815 PCT/ CA00/. 00151 -1 Title: Injection Mlding Cool ed &iMip 2083
I nsert BACKGROUND OF THE I NVENTION This application relates generally to
injection, nmolding apparatus and nore particularly to injection nolding
apparatus having a cavity insert with a cooling fluid flow channel

therein. ®daj4gsi on nol di ng apparatus having cooling felogicdegddadanel s or
conduits are well known. For instance, the applicant's U S. Patent Serial
Nunber 5,427,519 which issued June 27,1995 shows a thermal setting o
application wherein a cooling fluid channel extends around a central Iiquid
nol di ng nat eFTil§-7=’ Eriegtinn Molding SiopladCaviielngprs| i cant's U.S. Patent Serial 10
Nunber 5,443,381 which issued August 22, 1995 shows hot runner apparatus
having cooling fluid conduits extending through a gate insert. Canadi an
Pat ent Appl i EAGKGROUINE ORTHHEINVENTZON31 fil ed February 2, 1998 by

Mol d- Masters Limted ig;an AMRLGof i nsert Bavi.n el ical
cooling fluid condui t;ﬁ%f %; sg(%gtg))sﬁ. W%La GAés) %%%%éll?jﬁ F%emﬁ?ﬁ Pf‘c&'ﬂql_gén@. S.
Pat ent Ser i a?PPasatyerasl m,e(x@_ﬁtmuﬂst;ly_em ﬂudcylgﬁgnottﬁﬂg gppgritgsn?hsggl%gmq% 0
have cavity |j I e : onduits. .U S. Pa s 5, ,
(Wi ght), L = ,8‘%’%‘%?‘5?%&’15?599[‘%@%‘1%BT“&(%FW t) and 4,497,624 (Brun)
al so showbdi f f er ent c;lmjhd:titg‘t d&ﬁq‘ii@gl&}fpa!r?tupr}afvmgrschgty ﬂ?iaieﬁ[éa&giflesggﬁf 20
RY OF T A ccor di It is,an o ] [
ishj\'\//'gﬁti on toéggltdluygg%; ‘%éﬁiﬁ"&ﬂ-ﬁ%é?%%% t%]i‘nee agp ,éad\fénﬁégi?_te&t Seki@l pri or
o1 not Loge e et Ba 200l ina. 1 mLel LLow channal Cxeng me et et he
oi ned t oget her. W. : ) tween
Ji nner and ot grhc\é\%?l% "0 e§?mfscgl“gjr'tgh€f‘él ehgnngle SofTOHRe 2adpdEd iquiche
i nventi on providies mitﬂi‘iebthﬁﬁldﬁﬁil'léﬁ ﬂgﬁﬁ@.pﬁrkﬁzlt M;Splk@ﬂ'f‘gj.s PQt\é?E Xﬁ"ei’i{hfn g 22
t S a xt endi in a. . nold a a hol |l gw cavi i nsert havi
nner sﬂ?q} aglgun%ﬁn@gé&gﬁitwgl%llﬁf,“eahé‘ﬂ"&“ﬁt tHe 1%§eﬁg‘é‘ﬁﬁf%@ei§ﬂnﬂ1e cavity
insert for meppd€atas/HSEIDH codlind Bl CABRARRY 2ltending through a gate insert.
Canadian Patent Application Serial Number 2,228,931 filed February 2, 1998

- by Mold-Masters Limited is another example of 4 gate insert having helical
cooling fluid conduits or passages.

15 As seen in the applicant’s U.S. Patent Serial Number 5,652,003
issued July 29, 1997, it is also known to have cavity inserts with cooling fluid
conduits. U.S. Patents 5,736,173 (Wright), 5,582,851 (Hofstetter), 4,622,001
(Bright) and 4,497,624 (Brun) also show different cooling designs for

preforms and other articles.

20 SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention to at least
partially 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 invéntion provides
injection molding apparatus having a cavity with an outer surface
extending in a mold and a hollow cavity insert having an inner sﬁrface

mounted in the mold, wherein the inner surface of the cavity insert forms



the outer surface of the cavity. The cavity insert has a hollow inner -
portion and a hollow outer portion integrally joined together. The outer
portion has an inner surface and the inner portion has an outer surface.
The i nner \g’B%r}*iS%n fits inside the outer portion with the outer surface of
t he i nner pgf} on adj acent the inner surface of the oBE®ECA@®OLSIoONn. Eit her
the outer 10 surface of the inner portig2on or the inner surface of the outer
portion has a groove therein to forma cooling fluid fl ow channel

ext endi ng betihe etitdrNRirfakcd® BE Fhdd@ Ao nriand, & rtion. The cooling
fluid fl ow channel _extends fr%grﬁgocoolgr%gﬁP%%E%SnP&Oh?%’ 15“‘558‘?5%?& fluid
out| et ar ound™hd hodgrt guterPosten Hategaalpe fuined hegdtherenThepupsroyédies a nol d
cavity cool i pgs a%Si i B ' | di ng.. appar at conpri sing a nol
core plate, a nol dhgg?yig%a%{h;tdefﬂemggﬂoggﬁl&%n g §ﬁ%§ SERTdr i'C F1Mehol d
cavi ty i nser Poridemties ipsidehthe mitdr paviiory vpitlatte oliter smifsbe 6RMd hrepser t

conpri si ng at,gl i.cal nded pieces defjning a nold
cavity cool ?ﬁ&ﬁ%ﬁtaaﬁ#elr} % Jé{gllé? %h?/@fé érflgtﬁ A ee{sB%rg'tof" t Egh‘?rna%??*@ﬁ

provi des a nmBwhaet ebthenipney pottin oodid inper stiffacd enehe OfteApbRIch RAVALY i N an
i njection nolgi educe, t.ne,cycl.e time conprising the steps
of provi di ng%gddn%%l‘gg%glﬁ 26 g‘?’é{‘ %, Eoﬁjrl(gl&?ﬂcﬁlagﬂoéxﬁhflﬂl%f\ﬁwutﬂ betweenghevi di ng
an i ndependefmenppertivay g thesenter| peaioed iThet beolivgd dhsavildy alahgr and

- providing a ing-circuit inside the nold cavity insert to generate a
‘turbul ent ff’ggv’g)‘iosffp‘g%é‘o%ﬁ’t‘g Srslintset farcaming fhad puet ardiud tlregavithj ect s and

advant agd8 of the invention will appear fromthe follow ng description

taken together wit hndthe apeempianitivestior HAWINES: : | ON OF THE
DRAWNGS Figure 1 is .a sectional vi e\t\(/)o a portil%%d E&I?ﬁ%%@c)ggﬁrﬁ?m an
i nj ection GHAG BRI EPTaPESNG rympldsenre plate.or diald choitya ppref @i £d

enbodi nent gff, i gy, Ff - LS. pl oded i.sonetric view show ng
the three poﬁaﬁgﬁlswg%ﬁm{dﬁ%&crg@k?%@ﬁégﬁ% isaggcéi%éilﬁ tg?dfﬁﬁl FVith PSS Thomoldr

assenbl y, a¥fditydnsAUGORPOBIZat least two metallurgically bonded pieces defining a mold cavity
cooling channel.

d
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In yet another aspect, the invention provides a method to improve the cooling
efficiency of a mold cavity in an injection molding apparatus to reduce the cycle time
comprising the steps of providing a mold core plate, providing a mold cavity plate,
2 providing an independent mold cavity insert located in the mold cavity plate and

providing a cooling circuit inside the mold cavity insert to generate a turbulent flow of

coolant around the mold cavity.

Further objects and advantages of the invention will appear

from the following description taken together with the accompanyin
drawings. o

25 '
BRIEF DESCRIPTION QOF THE DRAWINGS

Figure 1 is a sectional view of a portion of a multi-cavity

Injection molding system showing a cavity insert according to a preferred
embodiment of the invention,

Figure 2 is an gxploded isometric view showing the three

portions of the cavity insert seen in Figure 1 in position for assembly, and



Figure 3 is a sectional view of the cavity insert seen in Figqrﬁ_%g?gga#
the three portions integrally joined together. DETAI LED DESCRI PTI ON HE

| NVENTI ON Reference is first made to Figure 1 which shows a portion of a
mul ti-cavity injection nolding systemor apparatus used for nol ding
beverage bottle preforns having an el ongated fluid cooled hollow cavity
insert 10 according to a preferred enbodi nent of the invention. In this
configuration, a nunbeFic@fe Hpad 8 +iBAZIZ re.apunted in,openings 14 in
a nmold 16 with tgg rearggid 18 of eggﬁhggégéggﬁ%?grnggSﬁﬁhFl?ﬁ@“ﬁgainst
the front fadgtibiesthres portions ipfegrailysivirieduogethemani f ol d 22. Each nozzle 12
is 1 8 AUG 2003 WD 00/ 48815 PCT/ CAO0/ 00151 -3 heated by an integra

el ectrical heating elenment 24 and has a thernocouple elenment 26 extending
into its frorteXEbRDESCRIRITON EHE #NVENTION: operating tenperature.
Each heated nozzle 12 aaSedeC!l i.gal _locating, . flange 30 seated in a
circular |ocating seat 328?ﬁ:%ﬁggg%€§?ﬁ%F%TH?lfﬁthS%ﬁPEViH@%banﬁhnsulative
air space 34TBBHRAEHY ingedtioat ewldigyz besttd BRChpPCanBULEQURG @xggl d 16,

whi ch is coophgg [ | ing water through . cooling conduits 36. The

mel t distributi 5%/%3%{{%0‘19‘%@“%9‘? éa‘iiﬂgomhsmweéyﬂaw mﬁlérb%aﬂoweecmuyri cal

heating el entsert3@, ackhedingl tb alipséfetfedt é:@BodMYr Y Oh2Zink Sntick fﬂ?gﬂ{sed
> oget her

bet ween a j.f ate 40, and. cl a pl ate 42 which are secure
by bolts 42%%%“%&%“’& LEPpeLeS gﬁafg’grﬂ%liea 13 2r¢ gnowrded éul opynimge vt r al
| ocating ri ng #éwokhd6 avitiutaereadbnd NSWrakiby Ges leh provide an
i nsul ative qhé ﬁg&ggxgg)bftmeep ihtand_the su??gﬁﬁg%ﬁ%‘%%%?%%g%ﬂPﬁ‘16. A
mel t passage ST S5 £ b iies! meth dighihubioarmsaifold 22n Eavhatozzk512pigrt i on 56
of the nmelt distribution manifold 22 and branches in the nelt distribution
mani fold 22 to extend through a central nelt bore 58 in each of the heated
nozzles 12. The nelt passage 52 extends through a two-piece nozzle seal 60
aligned with a gate 62 extending through a cooled gate insert 64 to an
el ongated cavity 66. This cavity 66 for nmaking beverage bottle 20 preforns
extends between the cavity insert 10 and thread split inserts 68 on the
outside and a cooled nold core 70 on the inside. The gate insert 64 and
the cavity insert 10 are seated in an opening 72 in a cavity plate 74
t hr ough




which- cooling water lines 76 extend to the cool ed gate insert 64. The
cooled nold core 70 has an el ongated hol |l ow i nner part 78 24 &M%cﬁﬁ%

i nside an el ongated holl ow outer part 80. The nold core 70 has an outer
surface 82 extending froma donme shaped front end 84 to a rear end 86. The
outer surface 82 of the elongated nold core 70 has a front portion 88 and
a rear polMOWAS®H. The front portion 88 forms the i nne® EIAPUEL 192 of the
cavity 66, and the rear portion 90 exBends rearwardly fromthe cavity 66 30
t hrough an opening 94 through a core | ock nenber 96 which is secured to a

core backi ng, &l %69,1% ¥edal LRcHRA hdiR\LOERhOSK B HRS tﬁﬁrﬂl&&dﬁ@ ext ends
0/ 48815 PCT/ CAOQ 00151 -4 through an openi ng 102 t hrough

1 8 AUG ' ﬁ%ﬁ WO “PCT/ CA :
a slide menbdemepl 28nextgndisg: igpaite 108 enghi28hto moddlogray rentgokthe pper

plate 108 byosataug dierdtBfl.| Hch tatbSHBRLY 1290 ; IBhifc BESiel 2, 114
extend in the core”backing plate 98 and are connected respective to a

central coolflange Plisgatedcin r1gralae heafiggssdabddi nuthaapeninghtoudhis he i nner

part 78 apd i ical t i i d..d t ng'!ﬂ et ween
the i nnergpaﬁog%ésgaﬁ{;mikrt?ﬁéat%t %rrr 2 g?(li Bg%e{)‘? JeéHt ﬁée ﬁ?é@?@é%g. girear

portion 90 ofurtdiending enoldlutd, avkicBds gholedebnphdiping eodling haserathrayedr ed part
120 whi ch t apar.s icgﬂﬁﬁﬂégs_t owards the rear end 86 of the 10 nold core 70.

As can be seen,nghe opening 94 through the core | ock nmenber 96 has an inner
surface 122 with a t afferedelpdistriit@donhiapiifold-28d it dpe heated weardintegralvar ds t he

rear end 86 qf the |l d core 70.a hes; t .1 apered r 0.of the
‘rear porti oneqﬁ)ﬁmg? It egg(r)lﬁt gl‘r%néeﬁlrtf gzgeng’%go e%thg%rtrrolfmdgg%o?]g La/tﬁfd 'leéelsr ear
portion 90 ahothedhdtweersanhadldPplat 40hadnddrdp pdate 47 Gviabls areléechasi a

t hreaded part 6_pnto pch. a_cyli.ndri cal nut. LS SGr d. The, nut 128
is seated i ntoﬁé}g@é\ y%@B\SNl&%' ?ﬁ%n}%ta(?w&%l loTﬁaIBfo}%ﬁ% 15?8?%‘3‘?@%? ®BHBLr 96 and
i s tightenedobatirgg sipgnteanirenambehiof infulbdve apirekeds 1ach progddran t he nol d
core 70 to the care |

ock er 96 . with the tapered part 1 - the outer
ur face B2 JPSYAGVEAIrGREEt B DAnY Py SR Pe HAFL AT Paper od part
124 20 of the inner su fretiepdsddgdb2 leherdpeiibmcn Sehitrinlegis4tinesrcane | ock
menber 93. Al so rqeé]eérgl n%ﬁtko Fl I%r es 2 an%h e ENE gavi | nsert io has an
el ongat ed® HATGH ThARMHEA BirtTaglion maErH] 22 hBrasF ol &1 Pt i on 138,
and a base distribution manifold 22 to extend through a central melt bore 58 in each of
the heated nozzles 12. The melt passage 52 extends through a two-piece
nozzle seal 60 aligned with a gate 62 extending through a cooled gate insert
64 to an elongated cavity 66. This cavity 66 for making beverage bottle
20 preforms extends between the cavity insert 10 and thread split inserts 68 on
the outside and a cooled mold core 70 on the inside. The gate insert 64 and
the cavity insert 10 are seated in an opening 72 in a cavity plate 74 through
which cooling water lines 76 extend to the cooled gate insert 64.
The cocled mold core 70 has an elongated hollow inner part 78
25 extending inside an elongated hollow outer part 80. The mold core 70 has
an outer surface 82 extending from a dome shaped front end 84 to a rear end
86. The outer surface 82 of the elongated mold core 70 has a front portion 88
and a rear portion 90. The front portion 88 forms the fnner surface 92 of the
cavity 66, and the rear portion 90 extends rearwardly from the cavity 66
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



portion 140: The outer portion 138 has an outer surface 142 an @ mmg
cylindrical 1inner surface 144. As can be seen, the outer surfac

tapers inwardly 25 towards the front and fits in the matching tapered
opening 72 extending through the cavity plate 74. The outer portion 138
al so has [ ear end 148 which fits in a circular seat 150 in the base
portion 1X® "A¥5pase portion 140 has hol es 152 thr ouSRTGAPYSEcr ens 154
extend into holes 156 in the cavity -plate 74 to secure the cavity insert
10 in place. 30 In this enbodinent, the inner portion 136 of the cavity

insert 10 hasodek¥hi %&h I i@ &n. C r t

surface 160 of0 8 Oﬁl%ﬂgg{i 8g1521@PCT(}[‘QC%\POB,&ml4 %%Q‘D@agﬂngke caV| ty 66
and an out erwé‘tﬂl'*flaééc‘&‘e‘i kP ey Rued 08 &Y screavsel 18, Whiadingfiiuid suppli de t he
outer porti ofhd 38 Ehest ey Oi’lt4el%xt§Haf ﬁcﬁwxel@greogaglﬂ?%éﬂg&%_r%@%ﬁ ' on 136

adj acent the inner surface 144 he outer port roove 164 in
t he outer su?qrﬁ@ét%zemectlﬁél)ﬁ ‘F'meﬂr CQ@‘WN saclz® finidedust |1r16ae>peedlnf¢ger m ned 5

confi gur agi ORnfeubRiallyAGoaL e fulu"(lalr phd o GDAANGHiR-PYLE déo%g get ween

the inner portion 13 e outer portion rom a coo i d inlet
168 and a co@lﬂn@uqtlhlﬁﬁxtﬁ&ﬂmbmenbm fmref pam@harei(tf@rm*cehpang}ﬂ défhe outer
portion 138 fa supPlYe afd return lines -172; 174 respectively in the cavity
plate 74. In this enmbodinent, the outer portion 138 of the cavity insert 10
is 10 Ionger t han t heTharer pgmth@m@ﬁ oifsﬁe potealssdacecte ol ghetrholdgaire 7Onsert 64

t herein. re @R? t gures 2 .and in _descr t he

nmet hod of ma :%n %ﬁ%édi% ;& i ngcélr P ?L]f.'? a‘(‘:vc%?l |tﬁ‘§’afd§ tbﬁéeﬁrrﬁ%{rﬁd %ﬁ
First,'the mnhbr.orpdﬂi L&smaih:%ﬁ seemehe@penmgGQtthMgh&ﬁe a6k Ibblenkagerportion
140 seen in 2. are chi 164 shaped to
provi de 15 tt?rbggfjent TREERHER e n‘ﬁﬂlﬂn t?r%erg tpe!ﬂrIt éggf"gléléﬁl % §#P¥Re i nner
portion 136 inwhnély, tca/vdardadhefremn ek@lBéaM ehe broddicoge Fasdnel h&ztc&@plﬂhed ar ound
t he C|rcular he base o] 40, . and the_jinner portion 136,
the outer porlf’ig%ﬁl ngaﬁd Eeaf)é? H) gﬁﬁ%%t&é%‘éf}fﬁ‘f 3%1 Ogsd:‘%é%ﬂ in Figure
3. Anot her head7af Thalred«rqiorabﬂx o9 obltlaezoﬁlgr pﬁtﬁ@ g2setpk irﬁgdabwrmafsbe front
end 176 the i ner ortion 1 i.nner rtion 136, outer
portion %8 k%\ﬁ(? 8&]{2% “i%g%\% ng %ISQS ﬁ@ﬁ‘f"@ - iThe &% acuum
furnace to azsasrsatat hnraeseaofls(aﬁ.pﬂhe&hmh@é 16»21&25& Forehb &hmbmbaboy gnd he

mel ting p0|nt .0 furnace is heated, it is

ni ckel all o
evacuat ed td° ggL hyear §pamn§ﬁv\(; @?ﬂ(&l fits in holes 134 to secure the mold

core 70 to the core lock member 96 with the tapered part 120 of the outer
surface 82 of the mold core 70 abutting against the matching tapered part 124

20  of the inner surface 122 of the opening 94 through the core lock member 96.
Also referring to Figures 2 and 3, the cavity insert 10 has an elongated
hollow inner portion 136, an elongated hollow outer portion 138, and a base
portion 140. The outer portion 138 has an outer surface 142 and a cylindrical
inner surface 144. As can be seen, the outer surface 142 tapers inwardly

25 towards the front and fits in the matching tapered opening 72 extending
through the cavity plate 74. The outer portion 138 also has a rear end 148
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



to renove substantially all of the oxygen and then partially bdcBf AUGeHE]
with 25 an inert gas such as argon or nitrogen. Wien the nelt point of the
nickel alloy is reached, it nelts and flows by capillary action between
the inner and outer portions 136, 138 and the base portion 140 to

integral | ywdgagast he three portions together to form thed,pddekal
one-pi ece cavity insert 10 shown in FEigure 3. Brazing themtogether this

way in the vacuum furnace provides a~30 netal | urgi cal bondi ng between them
to maxim ze the strength of the cavity WO 00/48815 PC r/ CACO 00f51 18 AUG
2003 -6 i nsekhie q@yityneh prdanmuté¢rcnkiare 16F witle acgrobven 64 therelnfwininh tfite cool i ng
flurd flow . US hep t S en assenbl ed as
shown in Fi g&tr;géw%e %ﬁ%&:?ﬁl?&l %gb\j%\;/elgrh tlrhg %g%ﬁs%/‘g%‘ec? olla?ﬁ)é leat ng et Bhent s 24,
38 to heat ths adjaeratthesnrk? sarfdce It okthe ditet podbioti IG8. Huei grobee 24 t o a

pr edet er m ne e ] r at A sui.ta ooling flu d such, as water
is also ci r%‘u&%t%%g%g&g%%pqég %ﬁég gmoglfléﬁ g%ﬁéﬁﬁ% X %lo%Pfeﬁiﬁg%gH’&?ﬂ ts 36 in
the nol d516canfigurhidon itnderni G tovlinigeficiay fiby dhaahel Tob baadiing Heowtdie gat e
inserts 64. _,Usual | .cl er oling flyid ch as glycol .is nped in

ol osed 1 oop T8 L5t heBudy SR RATRP it prtiol B Godhe Sk bl PEFTT2 "11a
to circul at eled mdagholing flod dutlet 20, Hbtanrd wiito eglent Brdighpthy Ang: ret urn
line 172, 174 tto @ﬁrﬁgl at t%{ijglﬁjﬁ%h t he cgé'bt#i nserts 10, Pressurized nelt
froma nol di RFH YW S¢ j JInER A% T taREeRe bt FY Do a
predet er m neglatd 7.t Ho$ewPpodendn! Metdiecpntioal13s Bt ele &4i9findhe1o t

passage 3ﬁ of the nelt 15 distr.i bliéion nifold 22, fromwhere it flows
through tHe OB8ET HI2nfBe (g mortien 190 taish rateltnibegalt Baeh o4 hesini 2 and t he

t wo- pi ece nozzl e seal Ref@edddis AdW QHEHe tHFiGaked £ BOnf ddseribP}e gRVI ti es
66. After the cavi‘téd es. 66 %re full, injectign pressure is held nonentarily
to pack and PREWY @ waking thacawity ipseenkl zecprsting iRy threlvertion: nEirgh the 16 i s

opened to ejgikr paerid agsicthe AtbiepoRRDrLi S hh@Mhe bh& PBibnlfid Sefl psed and
the injection pressure is reapplied to_refill the cavity 66. This cycle is

| reapp )
repeat ed configHtdste Wachingdcylpieel with the gapeend 64 56apichdo irpidst t he
cavities166 g@pufhe ﬂby;p&teﬁdﬁi{gtiﬁrth@loul@@ﬂ Q&facaqlslg"%@ -thc\f/\:ﬁlﬂu_{e% édl}ﬁoﬁﬁﬁﬁf I ption

of the cooled cavity insert having a 25 cooling ui d ow channel 166

ext endi ng bethen headaymigke] ales beazingoprste ispmplied ssoursbtheidBulrasetfeen gi ven
Wi th respectgp0ndnRbabepbR/HrEMAICHhIRR indet 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 vacaum
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 bréze 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



will be evident that various other nodifications are possi bl e wi t hout ,
departing fromthe scope of the invention as understood by those skilled in
the art and as provided in the following clains. 1 8 AUG 2003 7- CLAIMs: 1,

I'n an injection nolding apparatus having a cavity (66) with an out ek

surface (%6Q)uusgstending in a mold (16) and a hol I ow cavity Insert (!18))AUF 2003
havi ng an i nner surface (158) mounted in the nold (16) &M% he i nner
surface (158) of the cavity insert (1®- fornms at |least a portion of the
outer surface (160) of the cavity (66), characterised in that; the cavity

insert (10) lmseratolagasprozefioldakugd bekie pOGItrigoRuld 3Bhamke dobiphd PNY;@UL er

portion (13 i nt eqr j oi ned together, the outer portion (138) having
an i nner sur@aoe%ﬁ&fké\%d the inner portion (136)having an outer surface

(162), the inner portifanselad6r tﬁetsjrstétghala?deéieaéé@&b%a@gsho%{h{Plfgru£e1-38) with
t he outer suif a%‘c g 22 of the inner @% ion (136) adjzacent t he ™1 nner
surface (144) SSFHR Meérlsﬁi’rﬂlie nt( E‘eatﬁ\ﬁeeﬁnef‘ﬁge Hudto hent dhe(162) of
t he inner Sponbkgles (1236)d and HBR dﬂsﬂrtﬁfnoszurfréﬁﬁo(dléé)tooa ISIQQ &?{n §hedOr tion
(138) havi ng a groove (164) therein tqg forma coolin SI ow channel

(166) ext endPR WESRPETRBIEN NSy SisRRle giwoling e uidnend ésdmfér ipasd on (138)

froma cool i egedlbiéddoy phipd 4&f)shbdmd GAAIINMMSS Lt e OlthlaGlis (371 iy ound € he
cavity (66). I.nj ection noldi ng apparatus as cl alﬁe in cl alm wherein

t he ot her of “tqll‘é léti‘flérfhg ienéein ityfplater4ilentking p@tha gate (186 64nd t he
| ner sur ! acesbith baldodRubgraricAnad 58N B phiBed SRYIbYA RREIT, (10)

is generally cylindrical . I'njection noldrng ap tus as
claim2 wher € ml@r@’%‘f‘%¢@°(-‘$h4é‘eé%(>éhﬁsnd n‘emtrhélrmatléﬁ 3 fackecylat?) of t he

inner porti O&réﬂgﬁ)ch@ﬁ‘totlch%oﬁ@%t%d' & gh él'nje axluﬁ”rgh%'n 7R g?& disﬂg
apparatus as clafnmed in clai m3 wherei ty I nsert (1

el ongat ed anty @iqudsta sheaughnde zavisy @rﬁgaﬁéﬂ d’emspallzeqlrmedlt fromea @dljlingavi ng an
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(92), and extends between the el ongated centr
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net al | ur gi Camjeytlmmwum sckdddebmentagilp torplck eadithyn 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.



cooling channel. 6. A nold cavity cooling systemas clainmed in 5, wherein
the cooling channel is configured to create a turbulent flow. é ﬁ ngig
cavity cooling systemas clained in 5, wherein the cooling ch h e AUR 0
inlet and an outlet located on the sanme side of the nold cavity insert.

A mold cavity cooling systemas claimed in 5, further conprising a nold
gate insert conprising at least two netallurgically bonded pieces, wherein
an outer piece of the nold cavity insert is also the outer piece of the
nold gate insert. 9. A nethod to inpro@e the cooling efficiency of a nold
cavity in an injection nolding apparatus to reduce the cycle tine

conpri he steps of. providing a nold core plate; providing a nold
cavi t €l ﬂwﬁ, provi di ng an i ndependent nold cavity insert |ocated in said

nold cavity plate; and providing a cooling circuit inside said nold cavity
insert, to generate a turbulent flow of . coolant around the nold Vi 18
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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(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) around the cavity (66).

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 groove (164) extends in

the outer surface (162) of the inner portion (136) of the cavity insert (10).

4, Injection molding apparatus as claimed in claim 3 wherein the cavity insert (10) is
elongated .and extends around an elongated central mold core (70) having an outer surface (82),
the cavity (66) is elongated, has an inner surface (92), and extends between the elongated central
mold core (70)and the elongated cavity insert (10), with the outer surface (82) of the central
mold core (70) forming at least a portion of the inner surface (92) of the elongated cavity (66).
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6. A mold cavity cooling system as claimed in 5, wherein the cooling channel is configured

to create a turbulent flow.

7. A mold cavity cooling system as claimed in 5, wherein the cooling channel has an inlet

and an outlet located on the same side of the mold cavity insert.

8. A mold cavity cooling system as claimed in 5, further comprising
a mold gate insert comprising at least two metallurgically bonded pieces, wherein an

outer piece of the mold cavity insert is also the outer piece of the mold gate insert.

9. A method to improve the cooling efficiency of a mold cavity in 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 mold cavity plate; and
providing a cooling circuit inside said mold cavity insert to generate a turbulent flow of

coolant around the mold cavity.





