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

therein. Wdmj4gnsion nol di ng apparatus having cool i ng flgjdeqmidesanel s or
conduits are well known. For instance, the applicant's U S. Patent Seri al
Nunber 5,427,519 which issued June 27,1995 shows a thermal setting
application wherein a cooling fluid channel extends around a central liquid
nol di ng nat eFTil§-7=’ Eriegtinn Molding SiopladCaviielngprs| i cant's U.S. Patent Serial 10
Nunmber 5, 443, 381 whi ch i ssued 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 a f insert havin el i cal
cooling fluid condui t;ﬁ%f %; sg(%lgt@)sﬁ. W%La%%\és) %eg%%éll%ﬁ F%é“&ﬁBPchﬂqlgglﬁJ. S.

Pat ent Seri a*Prauaterasl sgaeqpBticilsslye thidcyiodInoltBAY appturdtas dksidgkaown t o
have cavity |j I e i L yi onduits. .U S. Patents 5,736,173
(Wi ght), L = ,8‘%’%‘%?‘5?%&’15?599[‘%@%‘1%BT“&(%FW t) and 4,497, 624 (Brun)
Sy G LS o A oo T gy

_ _ Jd IC%Or.I%gé'}SI |§a20éag\cy,13 e present

i nvention to At 1east "oartiearty T8t AT it ABPLEtH Al dgLatest Seriel pri or

. art by provilumpea 5427519 wiiderissustit furiendBr 1WS0sIt e BRIAPRSHIMY egral |y
| oner ang ool e ERo edimg N haRte R R oD Skspled Stk

i nventi on providies m;‘uua‘;iebtha:rmeimhgi ﬂg:(:j:ﬁ@.pﬁﬂfélt HSPIAKEHAT.S. PA%hE ﬁei’ifhi h an
outer sugfa xt endi in a. nold a a hollow cavity insert having an

i nner su?q} aglgun%ﬁn@gé&gﬁitwgl%llﬁf,“eahé‘ﬂ"&“ﬁt tHe 1%§eﬁg‘é‘ﬁﬁf%@ei§ﬂnﬂ1e cavity

insert fornepparatus having cooling fluid conduits extending 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



WD 00/ 48815 -2_ PCT/ CA00O/ 00151 the outeéer 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 ha@,%migﬂger surface. The inner portion fits inside the outer
portion w RUWHE Duter surface of the inner 5 porti on a#fHCawoorshe i nner
surface of the outer portion. Either the outer 10 surface of the inner
portion or the inner surface of the outer portion has a groove therein to

forma cool i nge blutirdulaesos Ranagliyex A the inner portion and
the outer portion. The cooling f Ilﬁdf%r%vﬁhlgﬁéﬁgﬁ%g)?togﬂ‘gsm’f‘?%ﬁgr °Cool i ng
fluid inlet 2892 do8rrhgutar patigntintegralboirided hegatheri t Yhe ontangddtieh aspect,

the inventi omapLeVindes serfar! F i ngrsystemfor an injection
nol di ng appar at us ‘Conpr i s:iﬂ’:(rgl3 ;91510 ﬁn%l lgxglgggl%%a?azsymao%F5“5%%'t?H s and a

subst ant i al | POEGPR fEf ilagidenthe dway ipoytiomeith thecatedsitiadeher Rl ghrgavi ty
pl ate. The mMplgkiok AUkdc¥nd LS at | east two al lurgically
bonded piecg? dé?iniﬁb % ﬂﬁfﬁ&ﬁggﬁ?%fééﬁgP?ﬁﬁ“%ha%ﬁ5¥& %gﬁ?bﬂFhOV@f anot her
aspect, the Pwifesm phthepinoel gestion netlroihries simfpcoue tideuteppbitith haf §i ci ency
of a nold cayjdel A, I ] i,on kol din aratus to reduce the cycle tine
conpri sing tée steetgg o t%rf%\‘}/;}l i%oé)rf%g(rjrﬂolflg @;"?éﬁfﬂ“bejé?‘teﬁfl&ﬁ betingen thel d
cavity pl at einnegr pwitihimgnenthien defeenpenionyol Thee avdling ifRSE Ao 00aled; i n t he
- nold CaVityef%ﬁ&ﬁﬁ@“%c;B%OVidj” a cooling circuit 1nside the nold cavity
insert to generare dAGPHEE Shtd iRiesip eoolmeduitheutiat eunidd tlrecavityd cavity.
Further dBjects and advantages of the invention will appear fromthe
foll owi ng descri pt ansthérakgact] dgeimentiod bbvid8 AGRARAMN Pyl ' or 22
BRI EF DESCRI PTI.ON OF .THE DRAW NGS Fi_gurg e ey gﬁ?ngv%er‘]’gsf%roiﬁ‘?i on
of a multi _%QFFLPQ molding apparatus comprising a mold core plate, a mold cavity plate, and a
: substantially cylindrical mold cavity insert located in the mold cavity plate. The mold
cavity insert comprising at least two metallurgically bonded pieces defining a mold cavity
cooling channel.

15

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 accompanying
drawings. |

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



i njection nolding systemshowing a cavity insert according to‘ﬂag pAm{;egn{e;Md
enbodi ment of the invention, Figure 2 is an exploded isometric view sho
the three portions of the cavity insert seen in Figure 1 in position for
assenbly, and 10 AUG 2003 2a Figure 3 is a sectional view of the cavity
insert seen in Figure 2 wth the threezportions integrally joined
t oget her. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Reference is first nade to
Figure 1 which shovvs aFigarel3 pa & i GEGRY tion, myl di ng system
or apparatus _use r rmg?{i bec\tllg?ae'ai?gle%ootfﬁﬁeci%‘?ﬁgl m??é SR IMiyeLFe 21 ongat ed
fluid cool ed ngt} %Q/P?VIOHPH%‘@B¥aim03@dmogemgrto a preferred enmbodi ment
of the invention. In this configuration, a nunber of heated nozzles 12 are
nmount ed i n oReni ngs 14 in a m)ld 16 with the rear end 18 of each heated
nozzl e 12 abut#NAELHRESCRIPTIRY IHYENATODE a steel melt distribution
mani fol d 22. Each noz 2003 148 15 PCT/ CAOO/ 00151 -3
heat ed by an integral ﬁgfeé%ﬁe:%afﬁrﬁ ?Jgt %Om\f'{r\g H’SrﬁaBOTéifmhéramcoupl e
el ement 26 eRtdHURHYYi Ijertions maldintg eﬁﬁe%otmpm@hﬁ@ruéélﬂ f&mﬁﬁﬁ ﬁ f he

a

n
operating tepprratd a dnozzl a cylindric olating
flange 30 seated nggﬂlgFgﬁlﬁ?Jﬂ% f‘oc i "y te 2 g FQf&efbbeﬂpWQcavitgr Th| s 5
provi des an F‘ﬁ%ﬂﬁl@taqﬂer@ng lspaqeeﬁéﬂreheémgdhrﬁé?ﬁ d’fe@i}e%ﬂv%&ﬁl hpandht he

punpi ng cool i ng wa Bug

surroundi ng l¢ | ed
" cool ing cond{}}lﬁt% %aglo num})‘fr afg?art dﬁzéltffs FRrire ohetrgtad jis oplesinghaat ed by an
integral eliact mOd;tallrS h’ﬁﬁt thgreat engnig &%acH'R@at@E'r{ozgfesltzrdb%%' on, mani fol d 22

is 10 nountg | d plate 40 and clanp p BA%HIEN are
secur ed toget g ttvgectﬁag%(fggmﬁtee H@ltr@fs'f“tdif%rmwtdﬂdr?-ZFmEHChcﬂdizQZIzi§ | ocat ed
by a central Iocatl ng ring 46 and a nunber of insulative spacers 48 which

provide an insulative air space 50 between it and the surroundi ng cool ed
nol d 16.



A nelt passage 52 extends froma central inlet 54 in an inlet 15‘portion'
56 of the melt distribution manifold 22 and branches in the el tAlfs 2003
distribution manifold 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 cool ed gate
insert 6¥%48S el ongated cavity 66. This cavity 66 f3CHRARIMW bever age
bottl e 20 preforns extends between thé&-cavity insert 10 and thread split
inserts 68 on the outside and a cooled nold core 70 on the inside. The

gate insert K4 .angdy ,—Hwﬁu@%%i Lt daPhéatH) AbReAESS 8Ad INAs ANheRRMADIL2 I N a
cavity plate 74 through ich cooling water lines 76 extend to the cool ed

gate insert @amerh@bceyradingoiniocist drorg end 28ntoermsmdiar enchepnisal imner part
78 25 exten&gé}gﬁhgggﬁ eftuf. ORdeh aftahed h@ﬂ.l@lﬂzeﬁaspﬁlgsr%iﬁ(@ricﬂhgcmﬁdtCore 70

has an outer® surf 2 extending froma donme shape ront end 8 0 a
rear end 86flarfee30 eatedsiny haciecdar dgcating tdapdgatretharopeniogr . 70Hias a

front por?i g@-oggdesaeﬁ'g ndulfidle B2 rs%%Q@Sg%ehI&% F_I{eoﬂéatgd)[nb.kﬂg 61%8a Pt the
i nner surfa of 1 he cavity , and the rear portion ext ends
rearwardl y fawmurddng aneldyldeviightihcoalgd n pupging goding mabtargthreugior e | ock
menber 96 whj LS to a core backing plate 98 by bolts 100. The
core | ock neér%(g))ie}?gsfgﬁlgﬁﬂ% ggn extends 1 8 AUG ' 2QQB WO 00/ 48815

PCT/ CAQCQ 00151 -4 t hr Fhgmeih digtermtion fGifohd-22ighalso bkatdé byenrbettegh@¥ and a
wear plate 1Q6 . whjgh_i.s segcure a ripper,. pl.ate 108 b rews 110.
-Cooling flui ecstﬁ’;g%% 3(;1 ea?ilrrf Sl%g%eﬁ&n&?'i nggé ﬂ%ﬂ fisgngklﬁgﬁdm f‘ﬂyf?icg 7 of% backi ng
pl at e 98landmatrteddwmivweed ednaraiye glate dDyantioclamp ehdte dR veldah kregsechitddd duct

L AT PR AT B
outer part 80cating ting #Hhddconamber offinsuletve ppader08s Hhiok proedeudrer
ourf ace B2 of e, Mol C0r € 10, Do 8 Rt bRl A0 MhlGh epers
the opening 94 through iled sa¥segd 62 lexrpiddetom a central inlet 54 in an inlet
15 portion 56 of the melt distribution manifold 22°and branches in the melt
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 Tnner 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



96 has an inner surface 122 with a tapered part 124 which al so tﬁ"pﬁj@%% '
inwardly towards the rear end 86 of the nold core 70 and mat ches” the '
tapered part 120 of the rear portion 90 of the outer surface 82 of the nold
core 70. The rear portion 90 of the outer surface 82 of the nold core 70
also 15 h%a t hreaded part 126 onto which a cylindrical nut 128 is

screwed. LIS 128 is seated in a seat 130 in the r BEFCAYKEEISI32 of the

core |lock nmenber 96 and is tightened4by a spanner wench which fits in
hol es 134 to secure the nold core 70 to the core | ock nenber 96 with the

tapered part thkdRgRfant 812 thebhfR6e18¢ Mémbde] I/ ting
agai nst the mat c%j 38 (?%Bg{fg;d part %24 20 of r']tnhe idriig%algj g&?‘feag gaf%z of the
openi ng 94 tWhiigh serired &p @ stripnerminsdPl og scremssi Or falinglpid supplyur es 2

d 3, th ) ¥ h ; el i i on 136,
an e CAVA t¥rdrnSBhRes 10 hes @ﬁeﬁhqglga{eego 9%4% ﬁ&%%?%ﬁ' R an

el ongated hol | ow outer portion 138, and a base e outer
portion 138 tayestedonesrecivelyate a4enanl caokyg i fhidi dakt lilAnertesdirfzace 144.

As can bessegloithAf W Blrost HRE 8ntdlnl I Sp : . the front
and fits in th ' mat élh?ng r(t)a‘ ered open?nlgp@f%%({a\g%ﬂ{r%é?ﬁpg%{&?ﬁg cavity
plate 74. Thiduidudeqt 138 extepdirg3Betalesty thanrer pesr78ead! fhtBoutehpatt Hidfs in a
circul ar se i base portion 140. The base portion 140 has hol es
152 throughat?/\‘)ﬁ;ﬁﬁldsd(?:)rrée\?\g 154 extend into holes 156 in the cavity plate 74
to secure the cavity iTheeear piOtiom 9plofidcke oB@r bnrfade 82 efhedhnakindore t/he i nner

por 100,139 4 bbb DA ol BN S ek R b 120
PCT/ CACQLP| Ghbld cord 70t He @atietspefiGhangeningdditarougtirthaeerelioek weidbea gr oove
108, Lher o) AP e MBS 0% B S I AN LS et
outer portidnwbddly Fiveards cbweed6dndias dheheoioctd oty FacmdlGatefestihe i nner
PPt 0”11 ow CREre baph g8 of BRGRRE mhstin el o the ofthnai 86 b7 ok HSeifa t no”
outer portieord3® Themesa meetibn AQ of ke duienbeifacelBSfane oldaokd PYakb ui d
ouLTeL 118 B St S B ERE RO OIS PETs PULLLED HEE, L VPPl
128 is seated in a seat 130 in the rear face 132 of the core lock member 96 and
is tightened by a spanner wrench which 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



plate 74. In this enbodiment, the outer portion 138 of the cavit§ AUS8et3 10
is 10 longer than the inner portion 136 to also receive the gate insert 64
therein. Reference is now made to Figures 2 and 3 in describing the

met hod of making the cavity insert 10 according to the invention.
First,'theodogas portion 136, the outer portion 138 angiifydagge portion
140 seen in Figure 2 are machined of steel with the groove 164 shaped to
provi de 15 turbul ent flow extendi ng i"fthe outer surface 162 of the inner
portion 136_ Then, a bead of nickel alloy brazing paste is applied around
the circul ar ﬂ's?eaﬁtvlt}’l@’oamdl anmt@aﬂgqu@rltﬁﬁmﬂlﬂt(groamlﬁm&eremervhlpbrﬂts on 136,

L outer PO Bl AR ACLAARRIPAELIAB: BB BSRETRLEL 5 BERTL ", Fiure

3. Anot her brazin e 1 sappli ed arou

end 176 of t he6 adjpeant2Be pmdrlsurfadaw dﬁ’éieacssernpdmnbmmﬁerrhp(grbomlegﬁ& out er
portion 138 b i re the ually heated in a vacuum
furnace to agpglﬁp@i:tg ﬁlgrggcteolgﬂfjfég%%nn%t of QO‘?B%%E%EQ\% & PEEC%%%%“‘?

nmel ti ng péi ntordfgurhidomiic Ketm aatdodipng fAsict ﬁewf dhanaclel dtsetieadiag betwedrs

evacuated to,a relativel cuum_to.re e. substantially, all of the
oxygen and t REnTBSF P8 1?1}' 1%%%%” F S P?lrtlfgng% bRy Cﬁ&é“%ﬂb‘ﬁi et gon or
ni trogen. Wheds ﬁﬂi‘daarmioﬂmgcfhﬁﬂ caftlet BZ0, Motk @ff width eytehd theaghede ddterrel ts and
fl ows by caplllary 3?1 nthejng%a.{]%eouter ortlons 136, 138
and the basePPd 5 oy Gt s G yingp 7% t4Her SRedv e Bt theoriBoget her
‘to formthe i meegc_c aln f.meembsam@avnhtemt@sp@moﬁ%s oWk tavitythesf €0 8 Brazing
t hem togﬁé t hi i.n the vac##m f U{Snace provi des. a 38 net al | urgi cal

bondi ng eRct Fh 6 IPREKRATYEN dHR R EHB‘EEI‘]V% e1gae PatAt Of hsene/ 48815

PC' r/ CAOQ 00f 51 18 AURePO8%ce £ hdvpahhdd @o ﬂag eval 3l @akagapefy iHae cooling
fluid fromthe coolgd@ggfl u d fl ow channel In use, after the system

has been ass®fHI8P° e iCAVEY iFeE wlac"@TCBEg t9 Eha yenien. | BirgpBid ed t o

the heating @herpat§ore4s6,3Betutbepbriidie13PaROFRE Bscld oﬁnﬂ {dvesdugl 1Tn
distribution_rmanifold 22 to a predeterm ned operati n rIEerature

sui t abl e coofiBHEE A ﬁﬁ'ednéaﬁb’ﬁ‘eésoﬁ/\éie@ wigh éh%cﬁro‘é‘i’er dod éhé yo [rrapile not
shown) t hpoughbhlagt BRI LABREARAHI the o3fed Sukdig 16&‘!2%%&%%&9811 ljzges 76 in

the cavity plate-74 |leading t0o the gate inserts 64.
Then, a bead of nickel alioy 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 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



Usual ly a cleaner cooling fluid such as glycol is punped in closed |oop 10 -
cooling systens through the supply and return lines 112, 114 to circul ate

t hrough the nold cores 70 and t hrough the supply and return line 172, 174

to circulate through the cavity inserts 10. Pressurized nelt fronra!W?Uﬂ}n%
machi ne (ngbsgan) is then introduced according to a pripe E&g%n G 2003
injection cycle into the central inlet 54 of the nelt §3$A 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-pi ece nozzle

seal s 60 and indefit dRighdt preveat Bakege bd thd kbolifpefigay HoneshdBoold hiid he
cavities 66 8 ful | 51&)};] ection pressure is held momentarily to pack and

t hen rel ease Af*i}aérl hort cooling period, the mld 16 is opened to
eject the pr oduct Af tiarus2Oafedrerhd lsjasleth&@ BRBH HsshBbis £ areh n §{1Fl1-9
eis

i njection pr reappl i ed t [ the cavity 66. This

repeat ed con E"Sﬁé‘ia; eﬁ' 3 “lﬂ?&ieg o ﬁ\? L%Péﬁkﬁnﬁ’@ﬁte“tﬁpgﬁ $héo dieab thﬁ t he
cavities @b aﬁdzlte:hazt YRE b MBktedisaiblIRIN maAbLEEd: t\éhhl Pbﬁerﬁk Gy iption
of the cooled cavjty insert 10 havr ng . a 25 cool i ng | ow C annel 166

ext endi ng bePREBHBNITRPURMEner SREDEt©P lﬁﬁrfthﬂlénémiees w@sr Haslgeen gi ven
with respect ciraﬂateareﬁﬁﬁﬁst &rm%bmtthrdﬂgh Wel dodie: eé’dn‘&%ﬁh F6MAL AT | ous

ot her nodifications are possible w thout 7part|ng romthe scope of the
i nvention as ‘élé?g"‘f‘édhe%‘?e? Fo b thagavity dlatw 74 ersding to !atmgaasu]meutvréded in the

fol l owi ng cl gisiBily b Sedtds 2RQ3 7ERANR: aéélly‘cel ?s” ?§ 6180&0

appar at us havi ng a cavity (66 vmth an out surf El ng in a
mol d (16) an@%‘%*ﬂsﬁm%é@ﬁoﬁﬁ i the spply1 epd rramrng}:reen ]rlﬂnélrl mrr:frarmlate( 158)

mounted i n irhsugRbit bl S 18Il Mol G SELASS) LIRB) 1l fgg)%@a“ ty

insert (10) forns _at | east portion t'er surtace f the
cavity (66), tcHqudaiedhiaugs tha cewdy insette 18aViressurinsd mel( O dnmoldingl east a

hol | ow i nner REKihiOfhokt 1:38)ATd sathléﬁl g@gﬁgracg&r&lﬁg% Eg138 t:e]griég_g rally

joined together, the outer portion i nne 144) and
the inner p’é‘iEtCFl@ﬂ WE@WW@QE@mldﬂi@rﬁmﬁ fhacelt J;ﬁazsa,get%eoi theemefror t i on

f) 1}3'?%1; : Eggprgisg?ﬂt%% x%‘rgﬁiéc?ﬂt f gré)gxﬁgwt eﬁeltl(fglo‘;r’/gs? th‘é%téh e QULP gl ace (162)
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.



(144) of the outer portion (138), one of the outer surface(162) of the

i nner portion (136) and the inner surface (144) of the outer %réb? [®é38)
having a groove (164) therein to forma cooling fluid flow ch (&

ext endi ng 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 nolding apparatus as clainmed in claim1l wherein
the other of the outer surface (162) of the inner portion (136) and the

i nner surface (144) of the outer portign (138) of the cavity insert (10)
is generally cylindrical. 3. Injection nolding apparatus as clainmed in

cl ai m@; whgkei n the groove (164) extends in the outer surface (162) of the
|nner'pUTrrUh (136) of the cavity insert (10). 4. Injection nolding
apparatus as clainmed in claim3 wherein the cavity insert (10) is

el ongat ed d extends around an el o gat ed centra core (70)_ havin
outer surf adedy gyfetion ﬂ*@?@a&/.aware%) VPP oTHYH 6)'h Pf%l #h qurf%efrur%a? 4

(92), andaastgndsoket pf@ﬁﬁ E%II%%%LEQ&‘%M rl?alw q?ﬁqgu‘?fa @] %&uh%d

el ongat ed caV|t i nse wth e outer sur ace e’ central
mol d cortke m@@(lﬁﬁ)mm ﬁme 1hmx$urfacq)(d68] ofrthofcatvibpeiniserh €i0) Somfscat deas02 podfont he

el onga Vit AUG, 2 5.. A npld,cavity cooling systemfor
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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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cooling channel.

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.
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{57) Abstract

54 J5 J
Injection molding apparatus having a cavity insert (10),with integral inner
and outer portions (136, 138) having a cooling fluid flow channel (166) extending .
therebetween. In a preferred embodiment, the cooling tuid flow channel (166} 56 / 7 A'
is formed by a groove (164) machined in the outer surface (162) of the inner SRR #\
portion (136). This brings the cooling fluid_fiow closer to the cavity (66) and Z I~ f?
improves cooling efficiency and reduces cycle time, 22 2NN 39
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