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Mol d Background of the Invention The present invention is directed Des -

generally to staged, sequenti i njection nolds and

parti cul arlﬁ to nolds for forfr}mmmmm ﬁld spouts having an 5 integral
panel sealWA§R&spout and an"integral pull ring to fac%lq TU0UIBENi ng t he
spout by renoval of the panel. Cer 1% types of containers, such as cartons
and the like that have a gabl e- shaped top, enploy separ at el y nol ded

pl astic spouts with threaded closures. Such cartons will be recognized as

those containers in which quarts, liters, and half 10 gallons of mlk or

j ui ce are packaged. Ths&ge&sqmuiang@pammhﬁeﬁ@mamI ude a renovable
i nt egral panel seal | o_ spou the tinme of initial purchase by the

consuner. 0| nj ection nol ded spout are found in U S.
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i ntegral panel vView as a tanper-resista fea
that is ddsjecﬁoh mldmcppurtinula@tm moldsfor forming cantaingr sgouthbavinganct wit hin

e “Bna f¥ars| bapel fdibhe R arcer 1eaE4) mel Aids e obboihe 6870 °, ne
spout t hr ®pout by removaldf thenpaneit egr al panel by tearing the frangible Iline
P eatiod o) ob Sl bapbier R lnsc tyeh B8 bt RRd k. el Rhvsck R " °
o1 di g apnPed 108, emBloy SeparAdy mEkPbEsiic (U Breiied F'PS“A??E N o) ded
is first roattonswilh bmeqogmzadaamﬂnoae icontainessin which guarsg,Jiters, ard half4 ect t he
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such as paeyovable integralpanet sealimgehe spoutat thetime ofinitial putohase bythe as
consumer. Examples of such an injection molded spout are found in U.S. Patents
5,133,486, 5,735,426; 5,915,574, 5,957,312 and 6,179,147. The integral panel is
view as a tamper-resistant feature of the closure system that is desired by the public
15 to ensure the safety of the product within the container. The integral panel is joined
to the spout by a frangible line, and an integral pull ring is provided to facilitate
opening of the spout through removal of the integral panel by tearing the frangible
line surrounding the panel. The spout includes a threaded exterior surface and a
- threaded closure to permit re-closing of the container after partial consumption of the
20 contents. ‘
To mold such spouts in an injection molding apparatus, a steel or other
metallic mold of the item to be molded is first made. The mold contains a mold
cavity configured to reflect the part to be molded. The mold is periodically openable,
or separable, so that the molded part can be removed from the mold cavity. A | |
25 plastic material, such as polypropylene, polystyrene or the like, is injected, such as
by a reciprocating screw arrangement, into the mold. After the material has been
allowed to cool, the mold is opened and the molded part is ejected from the mold.
The mold can then be closed and used for forming a subsequent part.
The presence of the integral panel and pull ring on the interior of the spout at
30 the time it is initially molded represents a special problem. The ejection of the part
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by a reciprocating screw arrangenent, into the nold. After the material has
been allowed to cool, the nold is opened and the nolded part is ejected
fromthe nold. The nold can then be cl osed and used for formng a
subsequent(Part The presence of the integral panel and pull ring on the
interior NOMME2¥Bout at 30 the tinme it is initially mggws?%ﬁ%ents a
speci al problem The ejection of the part 1 WO 02/092319 PCTI US02/ 15388
fromthe mold must occur in such a sequence as,to preserve the frangible
l'ine surroundlng t he renovabl e panel and the puII ring. This can be
acconplished by having the nold Include an internal mandrel-1like core
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con_centr e teles oprc no enents, an openi tein
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the newy ed part to flex inward as the ol d el enents are renoved thus
m ni Qi ngull HBQSMB'@HBWGW of damage to the nol ded part. Each of the nold

el ements | nl UBS foRebianea iy odd] diRidsed 7 NS edlefR 81798 Y unand

fl ange portionS Opposi rve nmold f
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el ement s. nfsetihgQd moltbmiatériil itslihatsppardtds.c Thaelénserits @re! donfigured such that
15 they can be separated or removed from the mold, from the inner most element
outward. This structure is intended to provide sufficient free space for the newly
molded part to flex inward as the mold elements are removed thus minimizing the
- possibility of damage to the mblded part. Each of the mold elements includes a mold
face, which in part defines a moid cavity, and flange portions opposite of their
20 respective mold faces. The mold also includes a movable, ball bearing type to
facilitate opening the mold for removal of the molded container spout. The mold
apparatus also includes two intermediate mold elements positioned between the
inner and outer mold elements. Each of the intermediate mold elements includes
openings thfough their respective body portions adapted to receive a movable,
25 locking ball bearing cam member therein.
* This combination of separable telescopic mold elements and locking ball
bearing cam members is rather complex and less reliable than would be desirable in
a manufacturing situation. Thus, there continues to be a need for an injection
molding apparatus which permits a staged, sequential separation of the mold to



openi ngs through their respective body portions adapted to receive a
novabl e, 25 | ocking ball bearing cam nmenber therein. This conbination of
separabl e tel escopic nold elenments and | ocking ball bearing cam nenbers is
rat her conplex and | ess reliable than woul d be desirable j
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I njection nolding apparatus which permts a staged, sequential separation
of the nold to 2 WD 02/092319 PCTf USO2/ 15388 effect wi thdrawal of nold
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pl ates. Anoutward facingsurface andichapnelSurthen defisingthedaald cavity.hAfteminjagtionpl i t s
and V\Elqsge of plastic into the mold cavity, the core element, sleeve and stripper ring initially
move as a unit in a first direction away from the first mold element. The core
element is then retracted within the sleeve by a distance sufficient to expose the
channel coupled to the sleeve end surface to permit release of material from the
channel. |
20 A set of thread splits confronts the sleeve outward fai:ing surface and the first
mold element to further define the mold cavity. The set of thread splits are movable
generally orthogonally to the direction of relative movement of the core and cavity
plates. An inclined outer surface is included on each of the thread splits and wedge
" elements are fixed to the mold base. Each wedge element acts between adjacent
25 inclined outer surfaces on adjacent thread splits to force the thread splits toward the
confronting sleeve outward facing surfaces upon .moyement of the core plate toward
the mold base. After injection of plastic into the mold cavity, the set of thread splits |
move away from the outer surface of the sidewall simultaneously with the moving of

the core element, sleeve and stripper ring as a unit away from the first mold element.



el enments are fixed to the nold bass. Each wedge el enment acts between

adj acent 25 inclined outer surfaces on adjacent thread splits to force the
thread splits toward the confronting sleeve outward facing ~surfaces upon
-novenent of the core plate toward the nold bass. After injection of
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the stripper ring.

The structure of a mold of the present invention allows for a less complex set
of relative movements betweens the various elements of the mold to permit release
of the molded article and return of the mold to a position suitable to receive injegted

20 plastics. The less complex movements allows for faster and more reliable operation
of the mold as compared to existing molds intended to create similar molded articles.
Some of the simplicity comes from having certain elements of the mold perform two
functions. For example, the set of thread splits confronting the sleeve outward facing
surface to define the thread formation on the outer surface of the sidewall also

25 cooperates with the first mold element to define the flange. Likewise, the stripper

: ring surrounding the sleeve to facilitate removal of the molded sidewall portion of the
spout from the sleeve also has an edge positioned contiguous to the sleeve outward
facing surface with an arcuate portion immediately adjacent to the thread splits at
least partially defining the lip of the sidewall.



surface to define the thread formation on the outer surface of the sidewall
al so 25 cooperates with the first nold elenent to define the fl ange.

Li kewi se, the stripper ring surrounding the sleeve to facilitate renoval
of the nol ded sidewall portion of the spout fromthe sleeve also has an
edge posi tWOMR49%8tht i guous to the sl eeve outward facing BEFPERASHBt h an
arcuate portion inmmedi ately adjacent to the thread splits at |east
partially defining the lip of, the sidewall. 4 WO 02/092319 PCT/ US02/ 15388
These and ot her features and advantages of the present invention wll
beconme apparent to those skilled in the art froma consideration of the
follow ng desc I gp% nventi on
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W th the DPAElcs 6 the pledirtiivenfich, N8 Spol Siing sk feq'diffedth dyetie 10
away fromtopaomtdinerd spout. Figure 5 is a cross-sectional viewsimlar to
that of F ith.th I d h t hat
the cdi% i movaatls 7 is 4 PefRBeliithw & isyTdl daf 68 Tolmid 1 sBBRov, ' no
pull ring ééhdbﬁtléwwmea'lﬁfébmrﬁmwdGflhb(mﬁmm\ldhﬂéh view simlar to that
of Figure 5 with the nold sleeve support plate noved to a further open

position ther _etfﬁg\d% 8@ ctqsé-sgceem! viey OB@MWM SeAuentially spparaadicd
article thaiackisn Hidid aPpaldiss of theserit ifléntion for making the spout shown in

Figures 1 and 2, with the mold shown in the fully closed position.
15 Figure 4 is a cross-sectional view similar to that of Figure 3 with the mold
moved to an open position with the thread splits retracted away from the molded

spout.

Figure 5 is a cross-sectional view similar to that of Figure 4 with the mold core

plate moved even further open so that the core is moved within the sleevetoa-
20 position that will all‘ow the pull ring to be removed. '

Figure 6 is a cross-sectional view similar to that of Figure 5 with the mold
sleeve support plate moved to a further open position thereby causing the slesve to
be withdrawn from the molided article that is held by the stripper ring.

Figure 7 is a cross-sectional view nearly identical to that of Figure 5 with the

25 mold sleeve support plate having been retumed to its former position thus causing
the sleeve to move back inside the stripper ring to force the molded spout ogt of
contact with the stripper ring. |

Figure 8 is a cross-sectional view nearly identical to that of Figure 4 with the
core plate having been retumed to its former position, thus completing the ejection of



Figure 7 is a cross-sectional view nearly identical to that of Figure 5
with the 25 nold sleeve support plate having been returned to its forner
position thus causing the sleeve to nove back inside the stripper ring to
force the nol ded spout out of contact with the stripper ring. Figure 8 is
a cross- se¥00ypRPI%i ew nearly identical to that of FigurcPUIURRASBHe core
pl ate having been returned to its forner position, thus conpleting the
ejection of 5 WD 02/092319 PCT/ US02/ 15388 the nolded article fromthe nold
‘in preparation for the mold to close to the position shown in Figure 3
ready again to accept injected plastic. Description of the Preferred
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reseal ing dhb@m lﬁfFi?: @feaﬂ?aﬂaﬁrﬁl’oad&btmjemam The spout 14 is shown in
greater detail, in Fi o- i e a peripheral flange 18. A generally
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cont ai ner é?@hg{ngtfgngaﬁéd 3LéH'8s HiSreal 28116 foradorithel cutercsUiiRs 28bfitRe t he

removabl e a_stemportion 34 to permt easy renoval of the

panel 180 ts;dewail Zﬁmmtnte@ﬁwm Bcopespending intemal thraad (nohshayen) amike
Conney SAMEETe SN HBbY ol B e oe 00 oAb tat 28 LAlile ©f
recogni zedsnap rtrimwar_:*.ké lip @4 fonintéractiornt wittd atcoeresporadingsnap:on eap rathesthan t he
Do L4, 308 bl PRl T ARl R b6 BTN PR o i
the spout within trfe sidewall 20 foimsing etampdr indicdtingtsaal thabicarebe oisully inspedtedt e a
15 by a consumer of the contents of the container prior to initiating use. A pull ring 32 is
connected to the removable panel 30 by a stem portion 34 to permit easy removal of
the panel 30 by the consumer. By merely puliing on the pull ring 32, the consumer
causes a rupture to develop along a generally circular line of weakness 36 at the
periphery of the removable panel 30. l"lt will be recognizéd by those skilled in the art
20 that the various elements of the spout 14 are not easily formed using an injection
mold.
A mold 40, constructed according to the present invention for the purpose of
forming the spout 14, is shown in Figures 3-8. While the figures only illustrate a
single set of mold elements capable of forming a single spout at one time, in actual
25 practice, the mold 40 can comprise many such sets of mold elements so that as
many as 96, or even more, spouts 14 can be formed simultanequsly. The illustration
of merely those mold elements necessary to form a single spout at one time is for
the purpose of clarity and should not be considered as limiting in any way.
The mold 40 includes a mold base 42. A first mold element 44 is coupled to
30 the base 42 and includes a gate 45 through which plastics material can be injected




single set of nold elenents capable of formng a single spout at one tine,.
I n actual 25 practice, the nold 40 can conprise many such sets of nold
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shoul d not be considered as Iimting in any way. The nold 40 includes a
nol d base 42. A first nold elenment 44 is coupled to 30 the base 42 and
includes a gate 45 through which plastics material can be injected 6

WO 02/092319 PCT/ US02/ 15388 The first nold el ement 44 al so includes a

material . Vst Held et 43%isb FRliden 5Wiate 46 Jeall Seiiomble, 21 T { 2,
_4? ?L et ge davity ¥71fot recelving:the plastics rggtaflalgmeedomwnymﬂ }Haemlgdbe shape gﬂ [ 1;] 2ce -
our f ace. adnBabouLI4"rb8 YRGS 4B ot e trdtnBicralemBol 4 W kaPotysrtp Som e

?ﬁLiepi ggr 1§t)':lc\'§%o§f3lfI @f(thegr ?ﬁd mﬁgrinétﬂatsh f Lgevrz: Itf?ermvgl{oir'g m?lel 30

athir@ pd ?lsHFfGQQggeq?%Pﬁ %5&5%&5‘ pertion A8 defningalowerso,
and a ridgg rrqfée%fﬂaheenanstsbe&\d)ﬁo&.aﬁ mwn adﬁﬂnﬁg &umé(}awtq dﬂeé' ning

the circul a weakness . air of amn are fixed

to t heI lrml&!d%%l&(lbelﬂw vaﬂblemaﬂ%&.fa third pestian $2 d ing the lowepr o gct

It udes AUHTaRS e teffoveL BndI 0 hd s iS4 G Mo et Of BRI AMCES o
SPhte 60 thae ”f’“"f'sgm?o" bt At heriel slsbirvyichac: Mg Sor )
Phe mid trefiediodie e bisn a2 sachaidel the Al ld elemant duas shoiee

proj ect t%e?'alwrbbﬁéikg ?@waquihe%oldme‘w eE&l'tﬁ‘\lsgrh?}'h|00rt qu;d 52 of
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ol udbs. AR HisBleiOf Belei 500 Bce 66, A second core plate 68 15 fixed
to the first cdfte mbid40 &30 mlddeswalﬂvdmre platest0 fHat imcipwuﬁlly nwp\mbw inng
L: g'ngﬁgs |reci71 §n Y With respe& & e iB'0as8 42° A &te 'elbmant B2 i@ fixed 16'thadote
plate 60 to project toward the first mold element 44. The core element 62 includes
an end surface 64 that confronts a central part of the third portion 52 of surface 46 of
the first mold element 44 and defines an inner portion of the upper surface of the
] removable panel 30. The core element .§2;élso includes a cylindrical outer ‘
20 surface 66. A second core plate 68 is fixed to the first core plate 60, and includes
lines 70 for handling cooling fluids, such as chilled water, supplied to the interior of
the core element 62.
The mold 40 also includes a sleeve support plate 72 separated from the first
core plate 60 by a core retaining plate 74. The core retaining plate 74 is fixed to the
25 sleeve support plate 72. A sleeve 76 is fixed to the sleeve support plate 72 so as to
surround the core element 62. As shown in Figure 4, the sleeve 76 has an end
surface 78 that confronts that portion of surface 46 of the first mold element 44 to
define the perimetral portion of the removable panel 30. The sleeve 76 also has an
outward facing surface 80 that includes a forward portion defining the inner surface
30 of the sidewall 20 of the spout 14. An inward facing surface 82 of the sleeve 76



The nold 40 al so includes a sl eeve support plate 72 separated fromthe
first core plate 60 by a core retaining plate 74. The core retaining plate
74 is fixed to the 25 sleeve support plate 72. A sleeve 76 is fixed to the
sl eeve support plate 72 so as to surround the core elenent 62. As shown In
Fi gure, 4, WQ828328¥ve 76 has an end surface 78 that conf P&HESERBS portion
of surface 46 of the first nold elenent 44 to define the perinetral
portion of the renovabl e panel 30. The sleeve 76 al so has an outward
facing surface 80 that includes a forward portion defining the inner
surface 30 of the sidewall 20 of the spout 14. An inward facing surface 82
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Fi gures 5 jpdlo@ean édgs ftionkd eonﬁzicmeo the slgeviboitward fadngiswrfhoetso

nmovenent. A 20 fastener ext en rou the first c core
ot ol ABng AR shawvin FIgiEe 6156 o406 SBAaAIR PORPRO0 hat eTineBdhs iR 28 of o 1

stripper Rhg'sPodr14. Tie birippbr prate*94bAd StripBer ring 96 are movable relative to the

sleeve 76 to facilitate removal of material from the sleeve outward facing surface 80
as explaindd below in connection with the steps of the molding process illustrated by
F igures 5 through 7, however, the stripper ring 96 is limited in its movement. A

20 fastener 99 extends through the first core plate 60, core retaining plaie 74, and the
sleeve support plate 72, and is fixed to the stripper plate 94. The first core plate 60
includes a shoulder 101 that confronts a stop 102 on the fastener 99 that limits the
relative movement between the stripper plate 94 and the first core plate 60. The
fastener 99 is surrounded by a bushing 104 that limits the travel of the platés 60, 72,

25 74 and 94 during their relative movement.

Wear plate 106 is fixed to a front surface 108 of the stripper plate 94 by
fastener 110. Thread splits 112 move along the surface of wear plate 106 for lateral
movement in the direction X. The thread splits 112 include a thread-defining
surface 114 that confronts the sleeve outward facing surface 80 and the second

30 portion 50 of the first mold element 44 to define the threaded outer surface 20 of the



i ncl udes a shoul der 101 that confronts a stop 102 on the fastener 99 that
limts the relative novenent between the stripper. plate 94 and the first
core plate 60. The fastener 99 is surrounded by a bushing 104 that limts
the travel of the plates 60, 72, 25 74 and 94 during their _relative
novenent . V@HPmﬁpgfe 106 is fixed to a front surface 108 BET/ISAZISIBi pper
plate 94 by fastener 110. Thread splits 112 nove al ong the surface of wear
plate 106 for lateral novenent in the direction X. The thread splits 112
include a thread-defining surface 114 that confronts the sleeve outward
facing surface 80 and the second 30 portion 50 of the first nold el enent 44

to defi . 9
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d bystfgte bacery SRS 58 &fcdntm
fﬂ?ggﬁ sp%/??s 1112mt igtb?‘iﬂ:ﬁtb arﬁgcrl]tb? tmgmmeb\?e out warsc_ll8 facin l;ngsurfdadc?gs 80
upon novene@to farcq the T 3@'&? géﬁ%{% B’gﬁ ing sleayg qutwarifaging The head
116 of TashGfsles Bty ShOSKifle fifst 2te AateB{carl the MENd bastP42UTHE!
| ateral novenent Nﬁ% read sp? ﬁn operation, cont alr'ner spout
14 as showheach1t® gﬁfastertpraﬂe i®dimersianeddo ot ag @ stap to limit trge outyerd laterab

nolten pla e the nold is situated in a closed
posi ti olr[: a@%&ﬁmﬂ{ﬁmﬁtg@fﬂg S\A?ﬁts\,\ﬁder an initi a: pelrl gd of ![I me sufficient
ff)r in 7gvlt§n Ih'dyé‘rattbrtGminémmuiM%%hO\bh%Figm?s1Ta|nd23|fo@rn@édflti$nt 62,
s eeve an ipper rin 0 an o osition as
shown 16 Fmglg @Sh \Wﬁggﬁ‘g ?\H%' 'Fgg' @rﬂﬁL;Wh@e 'g tﬁgd@ ai4
from cont aélbf&ﬂ RIBsnL&?? 'ShowA%n I*%tui?é Sliﬂbhanfmf ﬂ eﬁBH‘i!)f ﬁhﬁfﬁﬂﬁaﬁﬂ for in

Si mul t aneous I'S nNbvenen hr ead are caused to

nove out wamlta stncmmoddoajpﬁn-sahle ataée de oeretelerr@ntjez»esleewﬁ andexpose
Ity reniereren v e o
by a di st ahasthe effdct df removimg tHermoided spbut ﬂ@fremcqmntm:twm the suHfdes 46 ®f
typi Cal l y &boﬂst moI%Sel sment40.> glﬁ\"ﬂtaneousl with tﬁls movemen Uthe thread splits 112
are caused to move outward away from the outer surface 28 of the sidewall 20 to
expose the newly formed threads 26.
Next, the first and second core plates 60 and 68 move away from the sleeve
sup_pori plate 72 and core retéining plate 74 by a distance limited by the abutment of
20 stop 90 and shoulder 88, typically about 1.25 cm, as shown in Figure 5. This causes
the core element 62 to be withdrawn from within the sleeve 76 by a distance
sufficient to expose the channel 84 coupled to the sleeve end surface 78 that
contains the pull ring 32 and stem portion 34 of the spout 14. The rearward
movement of the first and second core plates 60 and 68 continues until the
25 shoulder 101 on the first core plate 60 abuts stop 102 surrounding fastener 99, as
shown in Figure 6. This causes the sleeve support plate 72 to be separated from the
stripper plate 94 by a distance, typically about 1.9 cm, sufficient to withdraw sleeve
outward facing surface 80 from within the sidewall 20 of spout 14 so that the spout is
now held by edge portion 100 of the stripper ring 96 that defines the lip 24 of the
30 spout 14,



the core element 62 to be withdrawn fromwi thin the sleeve 76 by a di stance
sufficient to expose the channel 84 coupled to the sleeve end surface 78
that contains the pull ring 32 and stem portion 34 of the spout 14. The
rearward novenent of the first and second core plates 60 and 68 conti nues
until the W@0P2319der 101 on the first core plate 60 abutRECTSiSGH15888
surroundi ng fastener 99, as shown In Figure 6. This causes the sl eeve
support plate 72 to be separated fromthe stripper plate 94 by a distance,
typically about 1.9 cm sufficient to withdraw sleeve outward facing
surface 80 fromw thin the sidewall 20 of spout 14 so that the spout is

24" of the 30" s . 1 seGva auBin e 32 s ARk ke oy IHoui e Eenel ' °

support plypdte 94%as shawyircFigare B This ehalises thedlesve dritbsutfaceMBto coptatt thed4 as-

shown in Figure 7. This causes .the sleeve epnd surface 78 tq.cgntgct the
pul | i ng Pull raecZerdipustetheanolded spauk 14freq from the skinet riog 86, fhereby ng o6,
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provi d6 athemold¥asA optionekair channalsan be ingluded tovprovide ancaibblasthaiweent he
stripper ry I I A i | | ection
of the sp&'h{]g?i&drééélgg?tag{r? ee&ﬁg?@]%ltg esgﬁégr éﬁg%B aregénr‘r%@e "(taa (r)'ajabut

t he sl eevaleaveis to assistin fHe ajsctiohmfthe spdtitd4: cThredftar the cere plates &0 @@ and

68, sl t te, 72 and stri | 94 h d 10
on ¢ 1oy BEATR mevadhlo et Hiaiiges biRdtRChIat.T4 f Bofih n BBGR B2 HHE 0Bt o
o . .

towar d+ hETeLSp BOENAE, od@ BUpper G2 o sippeh e Tathrt MarRoTed B2 5o
of suiDacanitdogeturmto therclosedpasition shewm in Figure @ r Ehig causesthadnaiined osed

ity 47 si ' t ; ' Th
St uct ur o BTeHBh 88 o el fodol RS he BrealdBoitBlollttht uderd, ©,
a: | ows fd?cin%\serfaces' 8D bi:sleeve 18 and Isacond:pontion 58raf sulfacevd@ of thefirstmoldous
t t d ]t I f ot ded artjcl 4 dth
a return lemagt 4b Tosreby dBis adaeeLcat a7 silaleEasodbe b led neftly, "
injected phalpdn dhe sinple novenents of the nold 40 allow for a faster

fasti
and nore rell ab?e (l)per ation of the nold as ) . .
15 The structure of mold 40 is illustrative of the present invention in that it allows

for a very simple set of relative movements betweens the various elements of the
mold to permit release of the molded article 14, and then a retum of the mold to a
position suitable to receive a next shot of injected plastics. The simple movements
of the mold 40 allow for a faster and more reliable operation of the mold as

20 compared to existing molds intended to éreate similar molded articles. Various
modifications of the invention in addition to those shown and described herein will
become apparent to those skilled in the art from the foregoing description and
accompanying drawings. Such modifications are intended to fall within the scope of
the appended claims. | | '
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20 conpared to existing nolds intended to create sim/lar nolded articles.
Various nodifications of the invention in addition to those shown and
described herein will becone apparent to those skilled in the art fromthe
foregoi ng description and acconpanyi ng drawi ngs. Such nodifications are

i ntended tWOQ@M2342t hin the scope of the appended cl ai nsPC/USONDSIBB/ 092319
PCT/ US02/ 15388 What is clained is: 1. A staged, sequentially separated
injection nmold (40) conprising: a nold base (42). and a first nold elenment
(44) coupled to the base (42) including a gate (45) through which plastics
material can be injected and a surface (46) at least 5 partially defining a

nol d cavi tMMng__mei ving the plastics material; a core plate (60)
novable in a first direction with respect to the mold base (42) and a
core el ement (63 fiWﬂ@:ﬁﬁg‘ﬁmyﬁPB?'@?Q‘%OPPt'%B‘%(@)&PE}PﬂMnQ( 82) -
Ll east  piiiBfipe t4R) e ik i Sleit (44) colpincttt e B4 (42) Fiting &) 2N
fﬁre r ](c)_updi ngafmd@l&l)Mreughwmtt' plastis mamriabcmbef : mm and aauda(:ﬂ(iﬁ)?ﬂﬁas_bnti ng
i e A s an i nwar
facing urﬁ@@“l’é@ﬁ@b# 6‘% ﬁv&y?@@%&@@@ﬁ@@ﬁﬂ{%ﬁ?n{i%rigl,s? e end
sur f ?Ce( g ; )9]ate(60(}mabv&b1¢ in laﬁrstgﬂrauﬂldmm v(iﬁﬂbsgwftuda thie miefd ttsnsog(412)1gnalra:c d ]
cavi , nd a e on e r acin Cc 0 e
Sheeve ( 76poraaamant (85 Hiad 18 el odre alals sk Heioars Bletant (beliRgug antend:c
mol d cavi t guifdde (64)*4?Rﬁbﬁm@tr{eﬁﬁ§t rﬁéldtmééémﬂrt\ﬁ(;(mgbhd?ai @astfdaiﬁéliyr@éﬁrmg'm_et i on

(Y) with respect to e core el ement (62) ermt release of material
from the cmaldeavis@’); asleeve {I6) swroundingdhe pore element(S2) baving sntendy t he

Furt neoh0s Hiftos e Mnfhtiay fhe i SLmBRCeiamBn (145 e BltiaR PR Isuthos (86),
Ty g o N O e e e e
(55 ot atiare b dianctewers tedine suflaCh (80N utrs csiRbhs i Sauy (495 oey ' M
conti guous ghg g éifann@l M%nQHéWﬂ'dffééihgguﬁﬂéé of fHd)sledvaq76) Eoupéd td | N9

(96) being novabl e al On% the sl eeve 6) to facilitate renoval of materi al
fromthe sthesloeveendsurage (78) fudherdadiningdhe mold cavity (47), the sleeve (76)

15 being movable in said first direction (Y) with respect to the core element (62) to
- permit release of material from the channel (84); and a set of thread splits (112)
confronting the sleeve outward facing surface (80) and the first mold element (14) to
further define the mold cavity (47), the set of thread splits (112) being movable in a
- direction (X) generally orthogonal to the first direction (Y).

20 2. The injection mold of claim 1 further comprising a stripper ring (96)
surrounding the sleeve (76) and including an edge (98) positioned contiguous to the
sleeve outward facing surface (80), the stripper ring (96) being movable along the
sleeve (76) to facilitate removal of material from the sleeve outward facing

_ surface (80). | o

'25 3. The injection mold of claim 2 further comprising an inclined outer
surface (118) on each of the thread splits (112) and wedge elements,(56) fixed to the
mold base (42), each wedge element having a pair of similarly inclined surfaces (58)
projecting between the adjacent inclined outer surfaces (118) on adjacent thread
splits to force the thread splits toward confronting sleeve outward facing

30 surfaces (118) upon movement of the core plate (60) toward the mold base (42).

11



25 3. The injection nold of claim2 further conprising an inclined outer
surface (118) on each of the thread splits (112) and wedge el enents, (56)
fixed to the nold base (42), each wedge el enment having a pair of simlarly
i nclined surfaces (58) projecting between the adjacent inclined outer
surfaces (Md&yoses9adj acent thread splits to force the thCcwad025888t s t owar d
confronting sleeve outward facing 30 surfaces (118) upon novenent of the
core plate (60) toward the nold base (42). 11 WO 02/092319 PCTI US02/ 15388 .
4. The injection nold of either of clains 2 or 3 further conprising a
stripper plate (94) fixed to the stripper ring (96), and thread split

supporting neans fixed . to, the thre splits (11 d l.ed to th

stripper plat egf or %Qgﬂéﬂi‘m m@lﬂaﬂfiﬁge&&éq{@séﬂﬁ ﬂ&r’]‘abs&lﬁgngﬁgéi d gecond
di recti onefe ' ' {(GR) ' i [ ' .o
. The | neiibper pitefed) g 16 tis Afifberiir(86), Bnd reau 2plit suppotirdiieatiy LY.

neans ( 99fixedto thedbreadsplite(132) apd soupied tathestripper plate fomevenent) f or

Limiti . : j Fo ot i . | _

6. "the | [ SBUYE P Plisider HE TH 5413 sHESHY SRR IXP B with W pERfeC AR B, 72,

(1(31t2§) shesa:cdfirspdirer?ﬁbat(v]z.for i m t: ng the novenment of the thread splits
awa ro t ti d faci sur f . 7.. Th

i ect on mol dPof - akys dmediiah mald.el e A RHbercoromEind HiBPPC AR coukting v

support  phidahs(88) for icsaplirigithie!strigper plte fiitheord plate) (603 fordinifieg tHeor coupl i ng

the sl eeve support plate to the core plate (68) for del ayed novement with

rﬁspec'ﬁl t felative meyementbetwaea the stripper plate-and epreplate. of any of clains |

" 2 wh . N . . . ¢

(76 further - c8ipr 108 injSeEbIcd Blaiftd or E1EEsmb ARG SiopdTh 16) fied 270

sai d 50 eetetrestripper plate for imitingrtbe mavement eftte thread splitsi{t12) awayfrement i al

groove to,the sleeve end surfac 20 9. . The injection nold of claim8
wherein t 99@[9'@'5‘9 W'Wﬁ"gfﬁcméugﬁgﬁs- | eadi ng fromthe

ci rlc:Jrrftergntialr, gr ngégrﬁemidﬂfrgeld&sf}a?ngl?mﬂm%g&%}fu{tﬁe@om%rwin gan a .
shal | es | "Tensi on O e_no cavl nmeasur e e the s| eeve en
surface afleavasuppediplate (t2)dxeddn the glaéve nd coupling means (86] for coupling

the sleeve support plate to the core plate (68) for delayed movement with respect to
15 the core plate. _
8. The injection mold of any of claims 1 through 7 wherein said
channel (84) on the sleeve inward facing surface (76) further comprises a
circumferential groove at a fixed distance from said sleeve end surface (78), énd a
slot leading from the circumferential groove to the sleeve end surface.
20 9, The injection mold of claim 8 wherein the smallest dimension of the slot
leading from the circumferential groove to the sleeve end surface (78) is greater than
a smallest dimension of the mold cavity (47) measured between the sleeve end
surface and the first mold element (44). _
10. The injectioh mold of any of claims 2-9 wherein said edge of the
25 stripper ring (92) positioned contiguous to the sleeve further comprises an arcuate
portion (100) partially defining the mold cavity (47). |
11.  The injection mold of any of claims 1-10 wherein the surface (46) of the
first mold element (44) defining the mold cavity (47) defines at least in part a
peripheral flange (18) and removable panel (30) of a container spout (14).

12



10. The injection nold of any of clainms 2-9 wherein said edge of the 25
stripper ring (92) positioned contiguous to the sleeve further conprises an
arcuate portion (100) partially defining the nold cavity (47). 11. The
injection nold of any of clainms 1-10 wherein the surface (46) of the first
nmol d el enem© 0g/d9@B19def i ni ng the nold cavity (47) defines RCTVEAPISIBH part a
peri pheral flange (18) and renovabl e panel (30) of a container spout (14).
12 WO 02/ 092319 PCT/ US02/ 15388 12. The injectipon nold of claim1l wherein
the surface (50) of the first nold elenment (44) defining the nold cavity
defines at least in part an inner surface of a cylindrlcal si dewal I (28)

f th [ Th | d 1-12
oher o the end2sr ABednipain moigiofclaim, 3 vuere B sitthes (Gl v At Mol : 1
part a regRmenty ﬂ?ﬂéﬁnbﬁ@(ﬁerﬂéld%avwlﬂéfﬁ&ratlédﬂm?aééniﬁﬁﬁdﬂa@éb‘f@“ mld .

of any of clains 1-13 wherein the end surface of the sleeve (76)
sur r oundi ﬁM“ﬂdﬂS’abSﬂQWé"ézﬁ)rﬂftﬂ%%ntﬂéﬁrWat least in part a renpvable

panel (30) of con I [

wherein the en sur %ﬁwydﬂtgn}%{g&%?gg)eﬁﬁdé@lihn@% rﬁeacgf(&\l\takness
(36) s&rr ofithe cqetewneer(ﬁﬂhdemqaeamas@ toparba remavable pansi(30) obaoontair&r The
I njection ggg\d of any of clains 1-15 wherein the outward facing surface
(80) of tR "eeve defines at least in part a cylindrical sidewall (28) of

a 15 contai nel14spotl'he idj@ctionmoldrgf any iop claims di-1afwhm'9imhedmi smfabej(zs)/\her ein
he sl eeve,inward.faci onnect ed to

th h 82
a Se‘rsl 3225&1 éﬁ%(-,céfsPH'PH ﬁgtwreﬁlwqtgg?)s‘i? ace éeq ﬁnvabl e
| (30 t | d of f cl
D207 wher ﬁ?'ﬁa"“s 8l (%) ghedhtaintF spdd® | Ol B o Moper 1 ﬁ”yeﬁgec( 58"
conti §0ous to fibe srrae\mjedmmeldaiclaup 1dauherein the endrausface (78)efdne ( 14) . 19.

e o e leuTEef nel Mo i B d o sl Ga STl Paffi a0 e
agai nst amhe sbstairer spout ace of the
16.  The injection mold of any of claims 1-15 wherein the outward facing
surface (80) of the sleeve defines at least in part a cylindrical sidewall (28) of a
15 container spout.
17.  The injection mold of any of claims 1-16 whereln the channel (84) on
the sleeve inward facing surface (82) is connected to a peripheral groove defining a
pull ring (32) attached to a removable panel (30) of a container'spout.
~ 18.  The injection mold of any of claims 1-17 wherein a surface (100)
20 adjacent to the stripper ring edge (98) contiguous to the sleeve defines a lip (24) of a
container spout (14).
19.  The injection mold of any of claims 1-18 further comprising a channel in one
of the core, stripper ring, or sleeve to provide a blast of air against an interior surface of the
molded container spout (14) to assist in the ejection of the container Spout (1 4)_ from the'

25 mold.
: 20. A method for forming a container spout (14) having a peripheral

flange (18), a generally cylindrical sidewall (28) extending from an inner
perimeter (22) of the flange to a lip (24), a closure coupling formation (26) on an
outer surface of the sidewall (28), a removable panel (30) fixed within the

13



nol ded contai ner spout (14) to assist in the ejection of the container
spout (14) fromthe 25 nold. 20. A nethod for formng a container spout
(14) having a peripheral flange (18), a generally cylindrical sidewall

(28) extending froman inner perineter (22) of the flange to a lip (24), a
cl osure coW9 ¢292¥dr mati on (26) on an outer surface of tRETASMRELEY (28),
a renovabl e panel (30) fixed within the 13 WD 02/092319 PCT/ US02/ 15388
sidewal | (28), and a pull ring (32) .cqnnected to the renovable panel, the -
met hod conprising the steps of. . providing a first nold el ement (44)
including a gate (45) through which plastics material can be injected and

Femoval o HARYP [21)58% it (32 EncBteRto e retyebe el wle ARHRA, 1) "
Sﬁgf ?grem\(/gﬁtl)n;pwa?]gejdmstagsnﬂe fi r:lt nmol d el erremr(44)_to Pﬁrtlil‘l y ?e];r{ezte -
262) havi ng anpgﬁa'd"!dj?? 8‘%88@"@&??@6‘3&&@"& ﬁgig)qﬂﬁ%%éﬁ@ﬁﬁﬂf S?ﬁi) to
partially matdrisf chnBe'igjectediaingd a éd?fmr(ns) aﬁéaﬂlﬁdm’élg defifingthe wehaﬁerea 80) at

least partially defining the sidewall, and an inward facing surface (
conf r orft i nfange(18)Aad eeraayahle pan@l (B@har d faci ng surface i ncl uding a

o g the o ptvidihg & chréfelamBAt 827 HAH i Bnd iiacd (4 EBhrBAfind iel ¥

defining the p provi rrin surroun
sl eeve haviinstmaid elﬁgmn@(;%) to parti xdarmmremwagmel,o the sl eeve outward

the Sleeve at | é@?@'@??%@ﬁ%ﬁ%@%h@ Pore Tlgmeht e eV Boartehd °° i 0y
]E |hreS tC O(rjler gim( édnfrarltv}grg\él?: fi I%G)naidldlemqnlt gﬁglrto partially %ﬁnesl'\en;eeutnr:vacbtlfl ) a
the: coits cPaTRlGIN p w“%qmw drvedPhlatiepssprin/Hetnioo b sidawall andan Lo

h
expose t hejg g}a?@m ngdﬁﬁ% pul é‘dhffdhtuaﬁmébﬁe\ﬁerﬁéﬁt e inWard fading Srfagpst

partially ren thdrawi ng t esleeve(76) relative to
t he stri ppiacludingza chaneab{84) qguplegdoéhe sleeve end surface (78) at least partially

defining the pull ring,
providing a stripper ring (96) surrounding the sleeve having an edge (88)

15 positioned contiguous to the sieeve outward facing surface (80) and an arcuate
portion (100) immediately adjacent to the sleeve at least partially defining the lip (24)
of the sidewall,

moving the core element (62), sleeve (76) and stripper ring (96) as a unitin a
first direction (Y) away from the first moid element (44), _

20 retracting the core element (62) within the sleeve (76) by a distance sufficient
to expose the channel (84) coupled to the sleeve end surface (78) at least partially
defining the pull ring,

withdrawing the sleeve (76) relative to the stripper ring (96) by a distance
 sufficient to rembve the sleeve from within the container spout sidewall (28) and to

25 remove the pull ring (32) from the channel on the inside surface of the sleeve (76),
and : . - | |

advancing the sleeve (76) relative to the stripper ring (96) sufficient to cause
the sleeve end surface (78) to contact the pull ring (32) and thereby separate the
container spout (14) from the stripper ring.

30 21. The method of claim 20 further comprising the steps of.

14




sufficient to

renmove the sleeve fromw thin the contai ner spout sidewall

(28) and to 25 renove the pull ring (32) fromthe channel on the inside
surface of the sleeve (76), and advancing the sleeve (76) relative to the

stripper ring

(96) sufficient to cause the sleeve end surface (78) to

contact tWO@E2P923¥%i ng (32) and thereby separate the contBE¢THES24H88t (14)
fromthe stripper ring. 30 21. The nethod of claim 20 further conprising

the steps of.

14 WO 02/.092319 PCT/ US02/ 15388 providing.a set of thread

splits (112) confronting the sleeve outward facing surface (80) and the
first nold element (44) to further define the flange (18) and the closure

o e o T2 piviing Bat bt el B (1) eBfffatting e siaeB etk "
?econghdi rsafrhbo(ad);éhd tne?iﬁsttﬁhdlu “&“mﬁf"ﬂ? gunhéma_ ﬂ;rierthé "“f‘““’-?’?“t‘ﬁ“‘b away -
rom e o0 er sur C or - e | wa S| a ou e novin

Iosire. poupling dematighiaeton i outef, aidacd ofip el 38} Gading i i

of the cof

a first dig &E'hﬁ%% away fromthe first nold elenment (44). 10 22. The

nmet hod of clai

m or 21 further conprising the steps of providing an

out war 8 f aci ngaliowingdbe sebof threadsplits (132) teonave inasacondidirectioai(Xdi ng at

| . . . . ) . | h
cont ai nor SEDRrEY ArBiPEan 16 € frsP iréctonY) eRal IioR) 1 oRéF surtece e fe | "0, |
cyl i ndri caidewalld28) simultaheodsly with thé movingoafike corecelemeat (82)dslbgva (#6)out war d

(7t ol andlsuiRnRr ingJpbLana .l i Bei dnEl ool b8 rGr e of erent

(62), sle%yﬂnérzté‘()u_nd stripper ring (96) as a unit in a first direction (y)
the

away from

irst nold elenent. 23. The nethod of any of clains 20

throud@ 22 fur@RBer Thapnetbed gl elain 2005 21 urther comprising\the-stepest of air

agai nst an int

the ejection o
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ontal ner spo

defining at least in part an inner surface of the cylindrical sidewall (28) of the

container spout (14) and

arranging for the part of the inner surface of the cylindrical sidewall (28) of the_

15 container spout defined by the outward facing surface (50) on the first mold element
to be withdrawn from the first mold element (44) simultaneously with the moving of
the core element (62), sleeve (76) and stripper ring (86) as a unit in a first

direction (y) away from the first mold element. ,

23. The method of any of claims 20 through 22 further comprislﬁg the step

20 of providing a blast of air against an interior surface of the molded container
spout (14) to assist in the ejection of the container spout from the mold (40).

15



