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. BACKGROUND OF THE | NVENTI ON 3 This invention relates ged@P%9 yof4o
injection nolding and nore particularly to hot runner apparatus having

i nproved cooling provided by the circulation of <cooling fluid through
spaced openings in a front portion of an elongated core. The
cycle tine of hot runner injection nolding systens can be reduced by
provi ding increased cooling to the cavity. Reducing cycle tinme-by even a
fraction of a second is very inportant in |arge volunme applications such
as making closures wwth mllions or even billions of noldings. As seen in
U S Patent No. 5,094,603 to CGellert which issued March 10, 1992, it is
wel | known to provide the nold with a cooled core by circul ating cooling
water through a central cooling tube in the core. Wiile this is

INJECTION MOLDING APPARATUS WITH COOLED CORE

BACKGROUND OF THE T NTION

This invention relates generally to injection

molding and more particularly to hot runner apparatus
" having improved cooling provided by the circulation of
cooling fluid through spaced openings in a front portion of
an elongated core.

The cycle time of hot runner injection molding
systems can be reduced by providing increased cooling to
the cavity. Reducing cyclé time by even a fraction of a
second is very important in large volume applications such
as making closures with millions or even billions of
moldings. As seen in U.S. Patent No. 5,094,603 to’Gellert
which issued March 10, 1992, it is well known to provide
the mold with a cooled core by circulating cooling water

through a central cooling tube in the core. While this is



-2 satisfactory for many applications, there is still a considerable delay
- in the nolding cycle before the nold is opened for ejection waiting for.
the nelt to solidify. As the front portion of the cooled core forns part
of the cavity, inproved cooling nust be achi eved wi thout unduly reducing
the structural strength of this front portion of the cooled core.

SUWWARY OF THE | NVENTI ON Accordingly, it is an object of the
present invention to at |east partialjy overcone the disadvantages of the
prior art by providing a cooled core wth spaced openings in a front
portion thr @afiisfactoxyolfon manyd epplicatipbnsed thereprime stolin@ to
the cavity. To this end, in one of its aspects, the inventjon
provi des an gopsiderable| delay hin “the el %mmq}@ M% %mlqrdr%

heat ed nozzl es seated in ,a cpoled pold to conve% %3 e leading to
a cavity. TIRPSRRA $R5 ebﬂﬁtb‘?nnﬁ?étbﬁ‘él gar cbhes: ﬂ&§I Frﬁ §F?1é ﬁgat ed*$hody
portion, a central bore, and a t end e cool d core h f.ront
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around the frong, portion of .the ¢qol ed or.e. e, C00 ed re ha central
cool i ng tubé’ae‘f&féﬁd Hgpreyed, §°8§Walm eb"V\ll"[1 feyeds gﬁf’f‘ﬁd ¥ pace

reducing the structural strength of this front portion of

the cooled core.

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 cooled core with spaced
openings in a front portion through which cooling fluid is

" circulated to improve cooling to the cavity.

To this end, in one of its aspects, the invention
provides an injection molding hot runner apparatus having
one or more heated nozzles seated in a cooled mold to
convey melt to a gate leading to a cavity. The mold has
one or more cooled cores having an elongated body portion,
a central bore, and a front end. The cooled core has a
front portion having an outer surface forming one side of
the cavity extending around the front portion of the cooled
core. The cooled core has a central cooling tube extending
in its central bore with a first cylindrical space

extending between the cooling tube and the surrounding body



ext endi ng between the cooling tube and the surroundi ng body

- 3 portion. The central cooling tube has an open front end inside the
front portion of the cooled core, whereby a cooling fluid circuit is :
provi ded extending inside the cooling tube and along the first cylindrical
space outside the cooling tube to cool the cooled core. The inprovenent
conprises the front portion of the at %east one cooled core having a
nunber of spaced openings extendi ng outwardly" therein through which the

end.  The | nREFELORY ofMMCHERTRAT n5oPs mﬁﬁsgaia?ge'éﬂ{‘oeéeé” G+ BB end
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igure 1 is a sectiondl view showmng a portion of a nulti-cavity Injection

ol di ng syskeipiews"gnd €P6he0portion of the at least one cooled core
having a number of spaced openings extending outwardly
therein ‘through which the cooling fluid circuit extends.
Each opening has an inner end and an outer end. The inner
end of each opening is located adjacent the open front end
of the cooling tube to receive cooling fluid therefrom.
The outer end of each opening is connected by rearwardly
and inwardly extending cooling fluid flow means to the
"first cylindrical space extending rearwardly between the
cooling tube and the surrounding body portion of the cooled
core.

Further objects and advantages of the invention

will appears from the following description taken together

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a sectional view showing a portion of
a multi-cavity injection molding system showing a cooled
core according to 6ne embodiment of the invention,

Figure 2 is a larger sectional view of the cooled



core according to one enbodi nent of the invention, Figure 2 is a

| arger sectional view of the cool ed _ 4
core seen in Figure 1, ‘'Figure 3 is a sectional view taken al ong
line 3-3 in Figure 2, Figure 4 is a partially cut-away

I sometric view showing the insert in position for nounting in the body
portion of the cool ed core, Figure 5 is a sectional view of them
assenbl ed together for brazing, 4 Figure 6 is an isonetric view
simlar to Figure 4 showing the insert and body portion of a cooled core
accordi ng t eoxes&eend iantigiunentl,of the invention, Figure 7 is a

simlar isonmetric view of a further enbodinent of the inventian,

Figure 8 is a sectiondlighreyvdofist Acsechbierploriev fadeniadend 1dmes 3+3r t her
enbodi nent, _and Figure 9 is a sectional view taken along line
9-9 in Fi gl}mefngure 2, DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Reference is first nmade to Figure 1 which shows a portion of a

mul ti-cavity hot runndidufied idh aoPdFhiplly cut-away isometric view

showing the insert in position for mounting in the body
portion of the cooled core,
| Figure 5 is a sectional view of them assembled

together for brazing,

Figure 6 is an isometric view similar to Figure
4 showing the insert and body portion of a cooled core
according to a second embodiment of the invention,

Figure 7 is a similar isometric view of a further
embodiment of the invention, .

Figure 8 is a sectional view of the cooled core
according to this further embodiment, and

Figure 9 is a sectional view taken along line 9-9

in Figure 8.

DETATILED DESCRIP;PION OF THE INVENTION

Reference is first made to Figure 1 which shows
a portion of a multi-cavity hot runner injection wolding
system or apparatus wherein a melt passage 10 brapches in
a melt distribution manifold 12 to convey hot melt through
each heated nozzle 14 to a gate 16 leading to a cavity 18.

While the configuration of the mold 20 depends upon the



system or apparatus wherein a nelt passage 10 branches in a nelt
cdistribution manifold 12 to convey hot nelt through each heated nozzle 14
to a gate 16 leading to a cavity 18. Wile the configuration of the nold
20 depends upon the 5 application, in
this case the nelt distribution manifold 12 which interconnects the
nozzles 14 is nounted between the nozzle retainer plate 22 and the back

pl ate 24 by a central Iocating ring 26 and insulative and resiliént spacer
menbers 28. As_gan_ he seen, insul ative air s

veen et nll it el bl iRy
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fl ange portlon whi ch s on Srredl ar nozz e retainer
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it and the surroundlng nold 20. In this case, a two-piece nozzle seal 52
is mounted yRibRe i’ MRlatdd B af integral electrical heating element
‘32 and fhe surrounding nozzle retainer plate 22 and back
plate 24 which are cooled by pumping cooling water through
cooling conduits 34. Each nozzle 14 extends through an
opening 36 in the nozzle plate 22° with its rear end 38
abutting against the front surface 40 of the melt
distribution manifold 12. It is heated by an electrical
" heating element 42 which extends around a central bore 44
through which the melt passage 10 extends. The nozzle 14
has a forwardly extending flange portion 46 which sits on
a circular seat 48 in the nozzle retainer plate 22 to
locate the nozzle 12 with an insulative air space 50
between it and the surrounding mold 20. In this case, a
two-piece nozzle seal 52 is mounted in the front end 54 of
each nozzle 14 leading to the aligned gate 16.
As also seen in Figure 1, the mold 20 also
includes a cavity retainer plate 56 through which Loles 58

extend to receive a cavity insert 60 aligned with each

nozzle 14. As described in U.S. Patent Number 5,443,381 to



each nozzle 14 leading to the aligned gate 16. As al so seen in

: Figure 1, the nold 20 also includes a cavity retainer plate 56 through
whi ch holes 58 extend to receive a cavity insert 60 aligned with each
nozzle 14. As described in U S. Patent Nunber 5,443,381 to

6 GCellert which issued August 22, 1995, the cavity insert 60 has a front
surface 62 which is shaped to formone side of the cavity 18. Cooling is
provi ded to each cavity insert 60 by éooling water froman inlet 64

fl ow ng throug& t ort yous ,passages 66 to _an outlet 68 The ot her

side of theGeAdery Vhirh isened AYIRAE 23t 1993urthe cavity ingertohf
ti d 72 of | ed .74 di he i tign. Th
ool oo cor chSBan FES0 SRERaRea SR hoR: SrARBRLH SO PI e 8o e
nan The 7 oEhebBabii8Y dor s toeliold 4 oy RS R A PLEE 1B
ti 77 af &h ity 1 ' ' 78
Ctri pper 1168 B FROTANY ¢ J2FRky TEPT < el LR ek o capind; Fareion. oo
whi ch_ext ends, 8,84adpbigaRAdY ROLL! 8 £heqky LRE cOre 74.  The stripper
ring 80 is recerve n-an openi ng I'na stripper plate 86.

Referring now to Fi guigs @AlY 2idb! of2EnBlcatffly 187! PorRbanBg! eePOY
portion 76 of the cooled core 74
outer surface 70 of the front portion or head 72 of a
cooled core 74 according to tﬁe invention. The cooled core
74 has an elongated body portion 76 which in this
embodiment has the front portion or head 72 which is
substantially larger in diameter than the rest of the
cooled core 74. 1In the configuration shown, a thin portion
77 of the cavity 18 extends between a cavity ring 78 and a
" stripper ring 80. The cavity ring 78 is held in place by
a core guide 82 which extends around the body portion 76 of
the core 74. The stripper ring 80 is received in an
opening 84 in a stripper plate 86.
Referring now to Figures 2 and 3, it can be seen
that the elongated body poition 76 of the cooled core 74
has a central bore 88 extending into the head 72. A
cooling tube 90 extends through the central bore 88 in the
elongated body portion 76 to an open front end 92 in the
head 72. The front end 92 of the cooling tube 90 is
threaded and screws into the threaded portion 94 of the

central bore 88 in the front portion or head 72. The



has a central bore 88 extending into the head 72. A cooling tube 90
extends through the central bore 88 in the  elongated body portion 76 to an
open front end 92 in the head 72: The front end 92 of the cooling tube
90 is threaded and screws into the threaded portion 94 of the «central
bore 88 in the front portion or head 72. The

7 cooling tube 90 is sufficiently smaller in dianeter than central bore
88 to provide an elongated cylindrical &pace 98 between the cooling tube
90 and the surroundi ng body -portion 76 of the cooled core 74. The front
portion or cbeaing? tuibel B0 elongafeiichenylyosnabler6t inf dimetmet ethanre 74
has a nunber of outwardly extending radial bores 100 equally spaced around
it. Each redhttrabober0@8hd grovidecrarereldmiatsd oyl inheicahdspdcd
extending fromthe central bore 88 adjacent the open front end 92 of the
cool i ng t ub289betmecrhctherhodpiking diben 9a handetbe7 uraourdiglys body al
bores 100, but there can be a different nunber in other enbodi nents. The
head 72 of paetienl d6 «f ethiga capledhgorgn Hgual Thenbeengs Haxtioni| 9r
extendi ng L-shaped ducts 106, each having a rear end 108 and_an inner end
110. The rkepdefhd 2bsthe ekrngatad indy poxitions76onhcthe GPPhediGRYSut er

e 102 o R rals e Ak Sy ekl A 821 s 60

equally spaced around it. Each radial bore 100 has an
outer end 102 and an inner end 104 extending from the
central bore 88 adjacent the open front end 92 of the
cooling tube 90. In the embodiment shown, the head 72 has
eight radial bores 100, but there can be a different number
in other embodiments. The head 72 of the cooled core 74
also has an equal number of forwardly extending L-shaped
" ducts 106, each having a rear end 108 and an inner end 110.
The rear end 108 of each L-shaped duct 106 connects with
the outer end 102 of one of the radial bores 100 and the
.inner end 110 of each L-shaped duct 106 connects with the
cylindrical space 98 between the cooling tube 90 and the
surrounding body portion 76 of the cooled core 74. Thus,
as shown by the arrows in Figure 2, the core 74 has a
circuit 112 for a suitable cooling fluid such as water
flowing through the cooling tube 90, radially ’outward
through the radial bores 100, along the head 72 and back in
through the L-shaped ducts 106, and along the cylindrical

space 98 around the cooling tube 90. Of course, in other



cylindrical space 98 between the cooling tube 90 and the surroundi ng body
. portion 76 of the cooled core 74. Thus, as shown by the arrows in Figure
2, the core 74 has a circuit 112 for a suitable cooling fluid such as
water flow ng through the cooling tube 90, radially outward through the
radi al bores 100, along the head 72 and back in through the L-shaped ducts
106, and along the cylindrical space 98 around the cooling tube 90. O
course, in other 8- 8 enbodi-nments, the
direction of flow through the circuit can be the opposite.

Ref erence i emhndinents o fieuiisection of iflowdshroughnFheowirieidosaad core
74 accordin o the invention is nade. Firstly, an insert 114 and

t he eIongagﬁﬁiﬁbﬂyoﬂﬂﬂﬁiﬁﬁk'76 are machined of a suitable material such
as H13 tool steel. In other enbodinents, the .insert 114 can be made of a
more thermal |y conductReferengeris nQwhmadea ter Fignugsc dhpandal ? oyt o
further |nprove coolin As can be seen, in this enbodi nent the insert
114 is nmade S{‘FF-' ftﬁ)vvg?‘?}fy the oGSt &fKSor don 2CEPEAARY até’y tl‘l’(?ri cal

portion 120 exte qg forwar fro Iarger dj anet.er rcul f | ange
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88 in the héa VES e open en
material such as H13 tool steel. In other embodiments, the

insert 114 can be made of a more thermally conductive
material such as a beryllium copper alloy to further
improve cooling. As can be seen, in this embodiment the
insert 114 is made with an upwardly extending stem portion
118 and a cylindrical portion 120 extending forwardly from
a larger diameter circular flange portion 122. The
" cylindrical portion 120 has the radial bores 100 extending
outwardly adjacent the threaded portion 94 of the central
bore 88 in the head 72 which receives the open end 92 of
the cooling tube 90. The body pértion 76 is made with the
central bore 88 extending to a first seat 124 which extends
outwardly and upwardly toda larger diameter second seat
126. L-shaped grooves 128 are machined in the first seat
124 to form the L-shaped ducts 106 when the insert 114 and
body portion 76 are assembled together. The firstlgeat 124
is made to fit around the cylindrical portion 120 of the
insert 114. Similarly, the second seat 126 is made to fit

around the flange portion 122 of the insert 114. The body



the cooling tube 90. The body portion 76 is nmade with the central bore 88
extending to a first seat 124 which extends outwardly and upwardly to a

| arger di ameter second seat 126. L-shaped grooves 128 are nachined in the
first seat 124 to formthe L-shaped ducts 106 when the insert 114 and
body portion 76 are assenbl ed together. The first seat 124 is made to fit
around the cylindrical portion 120 of the insert 114. Simlarly, the
second seat 126 is made to fit around the flange portion 122 of the insert
114. The bo%¥ ortio 6 i,s nounted

in an upri gfRe¥R i Th ia?nalwefinéﬁr?n ‘ﬂi’&iqlétlllﬂ/%irg n e ghserton
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and body portion 76 are then |loaded into a vacuum furnace and gradual |y

heated 10 ain WAL LI cAP PPLIBH 20 LR U ihsdertiinah tos eMirite
that the radial bores 100 in fhe insert 114 are aligned
with the L-shaped grooves 128 in the body portion 76. A
quantity of a suitable material such as powdered nickel
alloy 130 is poured around the flange portion 122 of the
insert 114 which has a bevelled rear surface 136 to direct
the powder 130 into place. The insert and body portion 76
are then loaded into é vacuum furnace and gradually heated
to a temperature of approximately 1925° F. which is above
the melting temperature 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.an inert gas such as argon or
nitrogen. When the melting point of the nickel alloy is
reached, the nickel alloy 130 melts and flows downwardly
around the flange portion 122 and between the contacting
surfaces of the insert 114 and the body_portion 76. The

nickel alloy 130 spreads between them by capillary action

to integrally braze the insert 114 and body portion 76



the melting tenperature of the nickel alloy. As the furnace is heated,
it Is evacuated to a relatively high vacuumto renove substantially all of
t he oxygen and then partially backfilled with an inert gas such as argon
or nitrogen. Wen the nelting point of the nickel alloy is reached, the
ni ckel alloy 130 nelts and fl ows downwardly around the flange portion 122
and between the contacting surfaces of the insert 114 and the body portion
76. The nickel alloy 130 spreads between them by capillary action to
integrally braze the insert 114 and bb@dy portion 76

10 t oget hertogethem o formgeal integrad. cofiee 7400l Pec ool dmwe Z4ent er
131 which is used to machine grind threads on the outer surface 70 of the
head 72 of ha@ aceenabierotdl hichihis cispddte gactkine guind threadedPno
renove the stem portion 118 and to reduce_the distance of the outer
surface 70tRe PREeRcaRrFace 70 oM the hepd i1 of the Gakad come ot the

cooling tube 90 is_screwed into.,place in the,central bore 88 of the core
74. Wil e (TRS CORMEGUICRTSN i i (FRen | maRBBAd sy ReRaYe hBen SRR nod
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the cooling tube 90 is screwed into place in the central
bore 88 of the core 74. While this configuration with the
L-shaped grooves 128 being machined in the body portion 76
provides an optimum combination of structural strength and
cooling provided by the proximity of the cooling fluid
circuit 112 to the outer surfaces 70 of the head 72, in an
alternate embodiment, the L-shaped ducts 106 can be made by
'machining L-shaped grooves in the insert 114 rather than in
the body portion 76. In the embodiment shown, as seen in
Figure 2, the cooled core 74 is only one part 138 which is
joined to another overlapping conventional part 140 to form
an elongated cooled core 74. In this case, the one part
138 is made by the manufaéturer and shipped to the mold
maker to be brazed or welded to the other part 140. Of
course, in another embodiment, the entire cooled core can
be made by one party without requiring two parts.-
In use, after the system has been assembled as
shown in Figure 1, electrical power is applied to the

heating elements 32, 42 to heat the manifold 12 and the



machi ni ng L-shaped grooves in the insert 114 rather than in the body.

- portion 76. In the enbodi nent shown, as seen in Figure 2, the cooled core
74 is only one part 138 which is -joined to another overl apping
conventional part 140 to form an el ongated cooled core 74. In this case,
the one part 138 is nade by the manufacturer and. shipped to the nold

maker to be brazed or welded to the other part 140. O course, in another
enbodi ment, the entire cooled core can_ be nade by one party wi thout
requiring two parts. In usdl after the system has been assenbl ed

as shown ijoddXps e 4 daecty i pgredqeisminedapppetadtingt htempextatuyeal enent s
32, 42 to heat the manifold 12 and the

11 nozzl es Clobting wateet eisi rddoopeirntubgtédninyr apumps @oot i shomat)er is
al so circulated by punps (not shown) through the cooling conduits 34, the
cool i ng passugewlitdlier codldnga¢onduitisedés Gde conling prosdges fa&iian
circuits 112 in the nold cores 74 to cool the nold_ 20. Pressyrized nelt
froma nol dibgy eanckkveinsertsnedn)and thenceraliBaufduidacdseyilts 1d2
predeterm ned cycle into the central |nlet 142 of the nelt passage 10 of

the mani f olih the mald Koxies 74t te| 60R1t Hhe L] 1RP e Fressur iaed, meddch

nozzle 14 to fill th caV|t|e J18. After the cavities. 18 a

inj ecti on s MPLAHRY ¢ rI‘P? t & ahd t é‘l"&iggd‘d edrfter a

short cooHég%éxgiég téhe S?egegermlne egfgléolnto the central inlet
142 of the melt passage 10 of the manifold 12, from where
it flows through the melt bore 44 of each nozzle 14 to fill
tpe cavities 18. After the cavities 18 are full, injection
pressure is held momentarily to pack and then released.
After a short cooling period, the mold 20 is opened to
eject the product. After ejection, the mold 20 is closed
the injection pressurelis reapplied to refill the cavities
18. This cycle is repeated in a continuous cycle with a
frequency dependent on thé size and shape of the cavities
18 and the type of material being molded. Providing the
radial bores 100 for the cooling fluid to flow out into the
head 72 of the mold core 74 improves cooling and reduces
injection cycle time by the close proximity of the cooling
circuit 112 to the cavity 18. Providing the L-shaped ducts
106 allows maximum surface contact between the inggrt 114
and body portion 76 and gives the integral mold core 74 the

necessary structural strength to withstand injection

pressures. The combination of the radial bores 100 and L-



ej ect the product. After ejection, the nold 20 is closed the injection
pressure is reapplied to refill the cavities 18. This cycle is repeated in
a continuous cycle with a frequency dependent on the size and shape of the
cavities 18 and the type of material being nolded. Providing the radial
bores 100 for the cooling fluid to flow out into the head 72 of the nold
core 74 inproves cooling and reduces injection cycle tinme by the close
proximty of the cooling ~circuit 11240 the cavity 18. Providing the
L-shaped ducts 106 allows maxi num surface contact between the insert 114
and body poshaped7dutds gloes enzariest eguebulentd £dow ©f t the rnmoekiegy
structural strength to withstand injection pressures. The conbi nati on of
the radi al wates Hiremghl-the circuit 112 which further imprdveshaped
ducts 106 ensures turbulent flow of the cooling water through the circuit
112 whi ch feeekingi effbedencyeol i ng efficiency. Ref erence is now

made to Figure 6 to describe another enbodi nent_of the_ invention. This
embodi ment is the saRBT8EeRAgt 1FeNY PRACGLERPe Fha®t Shio (IRSFEHPS

ar ound bt vRRAERE. EPPPATRRER Sindiit oRMSRE Bt neThhSe CRPPALNETE (18 11 1ot
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bores 100 extend out to a single L-shaped space 144

extending continuously around between the cylindrical

portion 120 of the insert 114 and the first seat 124 of the

body portion 76. While this embodiment of the cooled core

does not have as much structural strength as the embodiment

described above, it is sufficient for some applications.
Reference is now made to Figures 7-9 to déscribe

'a further embodiment of the invention. In this embodiment,

the shape of the elongated body portion 76 is somewhét

different, but it has the first and second seats 124, 126

extending from the central bore 88 similar to those shown

in Figure 6. The portion 144 of the elongated body portion

76 forming the first seat i24 has a generally cylindrical

inner wall 146. The insert 114 has a generally cylindrical

outer surface 148 extending from the flange portioﬁ 122 to

a generally flat front end 150. The cylindricq; outer

surface 148 of the insert 114 fits within the cylindrical

inner wall 146 of the elongated body portion 76. The

insert 114 again has a number of spaced bores 100 extending



descri bed.above, it is sufficient for sone applications. _

- Reference is now nade to Figures 7-9 to describe a further embodi ment of
the invention. In this enbodiment, the shape of the el ongated body portion
76 is somewhat different, but it has the first and second seats 124, 126
extending fromthe central bore 88 simlar to those shown in Figure 6. The
portion 144 of the elongated body portion 76 formng the first seat 124
has a generally cylindrical inner wall3146. The insert 114 has a generally
cylindrical outer surface 148 extending fromthe flange portion 122 to a
general |y fradinldyt theretdooughTheray| ther butkrowydindnidaic esisBacé t he
insert 114 fits within the cylindrical inner wall 146 of the el ongated

body portioh4862adjapeat jthe rthnaaded portiben a94unethef agtumil boore 100
ext endi ng 13 radially therethrough

fromthe ouB8r cyiR nHP%%aPm?Gfiﬂﬁéﬁt 14Beadingedrh 1e hagsecaddwphexn iofi 94 of

the central bore hi s enbodi nent, the insert 114 has a nunber of
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with the outer end 150 of one of the radial bores 100 and

the inner end 156 of each L-shaped groove 152 connects with
the cylindrical space 98 between the cooling tube 90 and
the surrounding elongated body portion 76 of the cooled
core 74. Thus, as shown by the arrows in Figure 8, the
cooled core 74 has a circuit 112 for a suitable cooling
fluid’ such as water flowing through the cooling tube 90,
" radially outward through the radial bores 100, back through
the L-shaped grooves 152, and along the cylindrical space
98 around ‘the cooling tube 90. Of course, in other
embodiments, the direction of flow through the circuit can
be reversed. In addition to providing improved cooling by
turbulent flow and increaséd structural strength, the L-
shaped grooves 152 being entirely in the insert 114
provides the advantage that the insert 114 does not have to
be accurately oriented when mounted in the body portion 7s6.
While the description of the cooled mold core 74

with the cooling fluid circuit 112 extending outwardly in

its front portion or head 72 has been given with respect to



t he surroundi ng el ongated body portion 76 of the cooled core 74. Thus, as
shown by the arrows in Figure 8, the cooled core 74 has a circuit 112 for
a suitable cooling fluid such as water: fl owi ng through the cooling tube
90, radially outward through the radial bores 100, back through the

L- shaped grooves 152, and along the cylindrical space 98 around the
cool i ng tube 90. O course, in other enbodinents, the direction of flow
through the circuit can be reversed. addition to providing inproved
cooling by turbulent flow and increased structural strength, the L-

shaped grooP¥eferxreaski egbedinents, i it heilhsde evideptowhids wariadeant age
that the insert 114 does ngot have to be accurately oriented when nounted
in the body9fer BRdifications are ppssibleariddumt gepartima Keromothed nol d
core 74 wth the cooling,fluid circuit 112 extending outwardly in its

front porti &FBE ﬁgadﬂ¥% ﬁﬁgeBEéﬂngP§eHnﬂﬁFﬁtP@gpéﬁﬁ thpse skilled in
14 preferre iLtw.ll be e e at, varlous ot her
nodi fi cat i og’g girae p%gllai[ BiSe REOVHESE d‘@pﬁlﬁ %&#‘PHH‘F‘%E adBFpe of the

i nventi on as understood by those skilled in the art and as provided in the
foll owi ng cl ai ns.



o --The. enbodi nents of the invention in which an exclusive
property or privilege is clainmed is defined as follows: 1. In an
i nj ecum””ﬂﬂfﬂ Hﬂmmﬂrunner apparatus having at |east one heated nozzle
seat ed 1'H &l tid to convey nelt to a gate leading to a cavity, and
at least one coofed”core having an el ongated body portion, a central

bore, and a front end to provide the at | east one cooled core wth a front
portion having an outer surface form bpg one side of at |east a portion of
the cavity extending around the front portion of the cooled core, the
cooled core having arhentésbodiafrity bEbelrxt éAdendion tie ehdchalanbore
of the cooled core with a first cylindrical space extending between the
cool i ng tubexabdsite puopenty g hmeivilsye | b olafhedcdsl efioresl ade
central cooling tube having an open front end inside the front portion of
t he cool ed fedlewswhereby a cooling fluid circuit is provided extending

I nside the cooling tube and along the first cylindrical space outside the
cooling tube to cool the cooled core, the inprovenent wherein; :

the front portion of the at |east qne cooled core has a plurality of
spaced opentngs ext endPnPButRdegtion HEeliing hPetghrRRNeE (3RPIRFIHg

fluid circujt extengs each openin% havi ng an i nner .end -and an_outer end,
t he having at least one heated nozzle seated in a cooled mold

TR

to convey melt to a gate leading to a cavity, and at least
one cooled core having an elongated body portion; a central
bore, and a front end to provide the at least one cooled
core with a front portion having an outer surface forﬁing
one side of at least a portion of the cavity extending
around the front portion of the cooled core, the cooled
core having a central cooling tube extending in the central
" bore of the cooled cbre with a first cylindrical space
extending between the cooling tube and the surrounding body
portion of the cooled core, the central cooling tube having
an open front end inside the front portion of the cooled
core, whereby a cooling fluid circuit is provided extending
inside the cooling tube and along the first cylindrical
space outside the cooling tube to cool the cooled core, the
improvement wherein;
the front portion of the at least one coo}ed core
has a plurality of spaced openings extending outwardly
therein through which the cooling fluid circuit extends,

each opening having an inner end and an outer end, the



16 i nner end of each ﬁEem ng being located adjacent the open front end of

- the clc_nmlluﬁ L“mm(u eive cooling fluid therefrom the outer end of each
openi

rearwardly-and i nwardly extending cooling fluid
fl ow neanst to t'he’fitst cyllndrlcal space-extendi ng rearwardly between

t he cooling tube and the surroundi ng body portion.-of the cooled core.

2. I'njection nolding apparatus as_clainmed in claim 1 wherein the
outwardl y extendi ng spaced. openings ang -radially extendlng bor es. 3.

I'njection myl di ng apparatus as clajmed in claim 2 wherein the rearwardly
and i nwar dl }Weﬁdﬁ‘ﬁg’fccﬁﬁqk}]fpgq’tﬂ%l heie RrREeD RF 1Rt H‘ﬁrﬁPFPy of

ond. the r e LFOBE S ntc AR cPRALIBY: UGG ERGSLTEoREOLG hELRA Al 1 y

ool ndr | ol thepessdE 'x” BRopRber ebi s dHFa 5’%5&&% R858§OF?n869&sg B¥d the
di .

ool ti ng. apoEPArarEdy, Fﬁ.ﬁn@%"’f“%ﬁéﬁggﬁ?g&aﬁ goalfng fiuig Eofihedlls |\

at | east ong,CofLed; £OF Coy PR SEP sfbat@Q:x‘f‘.’%hﬁgnbsrEHP%&@H&&""H&{WE@EQer in

di anet er
the cooling tube and the surrounding body portion of the

cooled core.

2. Injection molding apparatus as claimed in claim
1 wherein the outwardly extending spaced openings are

radially extending bores.

3. ' Injection molding apparatus as claimed in claim
'~ 2 wherein the rearwardly and inwardly extending cooling
fluid flow means comprises a plurality of spaced L-shaped
ducts, each L-shaped duct having a rear end and an inner
end, the rear end being connected to the outer end of one
of the radially extending- bores, the inner end being
connected to the first' cylindrical space extending
réarwardly between the cooling tube and the surrounding
body portion of the cooled core.
4. Injection molding apparatus as claimed in claim
3 wherein the front portion of the at least one cooled core

comprises a head which is substantially larger in diameter



17 than ‘the rest of the cooled core. 5. I nj ection nolding

-appar at ﬂﬂluﬁmllnjﬂnu IHII cI aim 4 wherein the rearwardly and i nwardly

ext endi I fl ow means conprises a second cylindrical space
ext endi ng rearmardly to a rear end fromthe outer ends of the radi al ly
extendi ng bores and a radially extending space extending inwardly.fromthe
rear end of the second cylindrical space to the first cylindrical space
extending rearwardly between the cool fpg tube and the surrounding body

- portion of ‘the cool ed core. 6. I nj ection nolding apparatus as
clai med i n dhammthe westiof tthe ogledtcanres cool ed core conprises an
insert integrally seated in the elongated body portion to formthe front
end of the cooled core, the insert having the plurality of spaced
openi ngs ext endi ng out war dl t her et hr ough. 7. |.nj,ection

mol di ng app@-atus as GHEISRELGH RIIAIRT ARPRFALYS 132 elrined }neﬁléﬁ& ng
e eue L TN NN S 1p-11 L W
flat front ?ﬂuad"df.alow means comprises a second cylindrical space
extending rearwardly to a rear end from the outer ends of
the radially extending bores and a radially extending space
extending inwardly from the rear end of the second
cylindrical space to the first cylindrical space extending

rearwardly between the cooling tube and the surrounding

body portion of the cooled core.

6. Injection molding apparatus as claimed in claim
1 wherein the at 1eas£ one cooled core comprises an insert
integrally seated in the elongated body portion to form the
~ front end of the cooled core, the insert ﬁaving the
plurality of spaced openings extending outwardly

therethrough.

7. Injection molding apparatus as claimed in claim
6 wherein the outwardly extending spaced openings are

radially extending bores.

8. Injection molding apparatus as claimed in clainm

7 wherein the insert has a generally flat front end and a



18 gener-al L y-eyl i-ndrieal--outer surface fitting into a portion of the
. el ongat ed bOdﬂ Fortion having a cylindrical inner wall, and the rearwardly

and invva”ulu H Hu U oling filuid flow means conprises a plurality of
spaced L

in the cylindrical outer surface and flat front
end of the insert, each L- shaped groove having a rear end and an inner
end, the rear end being connected to the outer end of one of the radially
ext endi ng bores, the inner end being cx8inected to the first cylindrical
space extending rearwardly between the cooling tube and the surrounding

body porti ogeeraddyc sldndrdcal outer surface| fistingninbrdangorkpanat us

as clainmed in claim_8 wherein the front portion of the at |east one cool ed
core conpricfedhe nebengpted Ped¥uberiicnahaying qercY HREHEREr INNREN t he

f th I .
rest of t eﬁ%%ifxgﬁ r?:he rearwardly and inwardly extending cooling

fluid flow means comprises a plurality of spaced L-shaped
grooves in the cylindrical outer surface and flat front end
of the insert, each L-shaped groove having a rear end and
an inner end, the rear end being connected to the outer end
of one of the radially extending bores, the inner end being
connected to the first cylindrical space extending
rearwardly between the cooling tube and the surrounding

body portion of the cooled core.

9. ) Injection molding apparatus as claimed in claim
8 wherein the front portion of the at least one cooled core
comprises a head which is substantially larger in diameter

than the rest of the cooled core.



