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Col | apsi bl e Core Assenbly For A Ml di ng Appar at us
TECHNI CAL FI ELD OF THE | NVENTI ON Thi s i nvention

WO 200at0e®49 n general to part of an injection noPdI/k10061005516

produces parts requiring details such as interna
t hreads, undercuts, protrusions, or cut-outs.
Par t i Callapsiple Clore prsseomblyifrorohiMolding Appesatus
col | apsi bl e cores that are configured to change from
an expanded condition to nold an article on the core,
to a collapsed condition that allows the article to be
renoved fromthe core. BACKGROUND OF THE | NVENTI ON
Col | apsi bl e cores have been manufactured for many
TECHN?(?‘AE’FI?_DSPWIE'?NVEﬁTIB‘N ent nunmber 3,247,548. This
patent discloses a collapsible core for nolding
r.eaded . .contai ner caps., ,According to this patent, a
oS FvEra5] 3p Bleaan BT JARAH S inigtsen ol vieh
plurality of circunferentially disposed sections. The
producascR3réh EequiiNg detailm saeh AR dntsral thieags, undarcaise PrSFURRNS,
into a common base. The sections are resilient in a
or cut-puts. alPadicukelyi the predeninoventian edlates dosaliausible ¢osgsethah
a col | apsed position. Wien a pinis inserted into a
are configiineall toadhangelfromh ahlexpaaded eoaditivheo swsit isprstieleerhitled
in an expanded condition, used for nolding. Wen
core, t6% Ebitsed HRARIOALtRS: alldWs PRMrtisleVibiHatichYdedaéthé core.
sections collapse so that the cap can be renoved. The
present inventor has recognized that the core as
described in the aforenentioned patent suffers the
BACKGROUND QMAHE INVENTION s expensi ve and

Collapsible cores have been manufactured for many years, as shown in
U.S. Patent number 3,247,548. This patent discloses a collapsible core for
molding threaded container caps. According to this patent, a one-piece core is
longitudinally divided into a plurality of circumferentially disposed sections. The
sections include inner and outer ribs that are formed into a common base. TheA
sections are resilient in a radial direction and when radially unsupported are in a
collapsed position. When a pin is inserted into a central channel of the sections,
the sections are held in an expanded condition, used for molding. When molding
is completed, the pan is withdrawn, and the sections collapse so that the cap can

be removed.
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difficult to manufacture. The present inventor has
recogni zed that it would be desirable to provide

wa@elobag®ibl e core that was nore cost effectivePgT/US2006/005516

AL S o b
soren BB PRI A TR oSt M Sl

.. includes a first sleeve, a second sleeve and.an
difficultiqpmearEartwienb Ee Pragent inventay) TeCogiaren Bt ould be
plurality of first ribs extending froma first base in
desirable taxiravideiaodlepsible eore thafwas mpra costebestivelomentiaciyred
peri meter surrounding a channel. The second sl eeve
and moreefiestiely pperated.t y of second ribs extending froma
second base in an axial direction and defining a
di sconti nuous second perineter surrounding the centra

channel . Each of the second ribs is arranged between
SUMMARY Q@R THIRMNVENTIQN first ribs. The expansi on nenber

is fittable within the central channel to displace the
flilespreasnadt wention prdsdesua wallahsible cofedavias forvemolding
perimeter defined by the first and second ribs. The

article$ af&ind tHeScaraidvied iaReRIt tavily. resl ebreyddvivaindiudes a first
direction and the second ribs can be tapered in a

sleeve), @dé%bm sq’é’%\)’@éﬁd dhrSebheBnansmbBE PHEHiRdtlsIRS/d iRBILEES a
éan_ e a substantially continuous surface. The overall

pIurali&ec%f'f[}gﬁs SRRNGUTPOMESAiRt 6YS4 POLA GHal GHELRFEarY bfining a

rot ing

discontinuous first perimeter surrounding a channel. The second sleeve includes

a plurality of second ribs extending from a second base in an axial direction and

defining a discontinuous second perimeter surrounding the central channel.

Each of the second ribs is arranged between adjacent ones of the first ribs. The

expansion member is fittable within the central channel to displace the first and

second ribs outwardly to form an overall perimeter defined by the first and

second ribs.

The first ribs can be tapered in a radially inward direction and the second
ribs can be tapered in a radially outward direction and the overall berimeter can
be a substantially continuous surface.

The overall perimeter can comprises a cylindrical surface with protruding

threads, although other shapes and configurations are also encompassed by the

invention.
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t hreads, al though ot her shapes and configurations are
al so enconpassed by the invention. At | east sone of the
W@ emongbond bs can conpri se outside protuberanceBCT/US2006/005516

?glrl A edniy OURE ddtBnaetRhnddRpdd DUk PRtITEEREes A

r can be provided surroundi ng the second

arrang%fa?fc?@ﬁé Oé@fdﬁg{ HHEBHnuoEEZ)eE%%t%{S AUBI18A%EN Bg Hrovibee

surtace 10r s ng over t erances to drive

t he cond ribs inwardly to assi i n. enovin .
surroupgdfe FRcets Sadefintnus eeodRE, o CorE BN e pside
can be configured as a cap portion and the second base
surface &or s&@lrtg)w@rgbeaiofa@eaanqeﬁgto s6iveitbn sepand rigs ipwardhy 1o
into the cap portion. Preferably, either or both the
assist fri restoimgl agecloied artitle from éhacoret devade.resi l i ency to a
col | apsed position wherein the first and/or the second

direciret baseoosn perdomeiyered ss arablprtidrnand the sovendabase
perimeter. The invention provides a nethod of

can be'?‘(?&_ﬁ@lréd‘ ds @ r‘?«? P@ﬂﬁ)ﬁnbthﬁt Rat@breytE the ®p pBHIdNNY
arti ¢l es aroun he core device in a nold cavity,
| Si " . idi a fi t -
TR SR Ty s B OO Pl Bl plGestoncy
# RS onneEBRn hadist F17a Pt s EitrbhRS: ng o
~ channel ; providing a second sleeve having a plurality
perimefer iseaplter thay thePwera! ReiMeiah-a second base in an

axial direction, said second ribs defining a )
diredovientinoprovides a method of assembling a collapsible core device

for molding articles around the core device in a mold cavity, cqmprising the steps
of:

providing a first sleeve having a plurality of first ribs extending from a first
base in an axial direction, said first ribs defining a discontinuous first perimeter
surrounding a channel;

providing a second sleeve having a plurality of second ribs extending from
a second base in an axial direction, said second ribs defining a discontinuous
second perimeter surrounding the central channel,

inserting the second sleeve within the first sleeve to the extent that each of
the second ribs is arranged between adjacent ones of the first ribs; and

providing an expansion member configured to be forcibly fit within the

central channel; and
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second perineter surrounding the central channel;
inserting the second sleeve within the first sleeve to
Wo b@cestent that each of the second ribs is arpanysmo6/005s16

l?smﬁg Rt tﬁ@ aA8RH rAEmbBewithinsthe dehral @Rghrit & dibiphgte

an expansion ne er configured to be forcibly fit

the ﬂré’i" 4G ¢ %&Jt@arcﬁ?%?tﬁh}eaﬁm{ﬂ%r 1Y ih Yetbt fiéﬁﬁ]&l bfthe

ansi on nmenper w cen anne

vt o SELRE %éméﬁwg?‘é‘rgaﬁ\cﬁé%%dQﬁ%gﬁéﬁ’itwgiﬁa@@gigﬁg‘

ribs for an article_ around the over al

gueferablys thqjﬁ"'éf @b%r@/tanqn@d in @ sadiplyaward dersﬁté%anﬂ e,

radially inward direction and the second ribs are
second ajbsrard taperadrindi radially autwarddidiatieotanertharayeraieperimeter

overall perineter is a substantially continuous

is a sublstdritiafly cohtrigius $urfacy, ethepinftios etdpl of Tordilbliy Midlintpceneses
t he second ribs to forcibly wedge between adj acent

the sef:bﬁ@hbé'St@?orcﬁ'hﬁw@ﬂéé|b\éitwéé\¢a§fa%ntoﬁrspﬁl§’é/' ding the

second sleeveis fUrther defined in that at | east some

BrekdlSh ﬁ%‘gteé c{? SR 'tﬁ@ g%%ﬁ‘d gl%e%% H}?ﬁ{e‘?r&%ﬁﬁed in

arrange raroun sec I'Sscontl nuous perimeter

vt a5 T A e RooBHS St Sfhhdka

collar i ncl_udl ng a surface for sliding over
aroung g a@@%@égom@ws\x@rm@%@é@r@wb%n@ H?ﬁaMfo step of

Preferably, the step of providing the first sleeve and
providirgea seltarslrsiunsing theesdapndhiiscanéiniinesl permetes; theheollar

first base conprises a cap portion and the second base
including a surface for sliding over the protuberances to drive the second ribs

inwardly.

Preferably, the step of providing the first sleeve and the second sleeve are
further defined in that the first base comprises a cap portion and the second base
comprises a ring portion that is fittable into the cap portion, and the step of
inserting the second sleeve within the first sleeve is further defined in that the
ring portion fits into the cap portion when the second sleeve is inserted into the
first sleeve.

Preferably, the step of providing the first sleeve and the second sleeve are
further defined in that the second ribs have a natural resiliency to a collapsed
position wherein the second discontinuous perimeter is smaller than the overall

perimeter.
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conprises a ring portion that is fittable into the cap
portion, and the step of inserting the second sl eeve

wordaokioseothe first sleeve is further defined i nPEHEHB20061605516

ring portion fits into the cap portion when the second
sleeve is inserted into the first sleeve. Preferably,

(it A Bt e letEe] B8 g Mlar R oS St RERRaBIy

have natural resiljency to,a cg]lapse osi tion
of the GAARSIHE SrENgRs oW SE SRR IRIGS | Be i hrgieh aresb frmrayes
than the overall perineter.This preferred enbodi nent
the aC@‘ﬂraCMéiurméﬁawfﬁC{)uﬁ@ﬁGdé’@“@MBﬁymmé{ﬁ%rabi lity of the
col | apsi bl e sections of nolding apparatus. The
iTheeptafeme @ eadtodimentpofdhie snyerdioacperaley yueimaying the
manuf acture and reliability during use. The preferred

centrabpiROshdBMlapRing iRGardly €iRdtitRS iNReTsiéaR Myd trrmenaitéhe
central pin and collapsing inwardly first the inner

' t
sleeve> 'aﬁS\X/anat{ﬁ% < &3id)Bs @&E@ar%@ﬁ}’cﬁruﬁj\ ﬁgt%lhgﬁ ntglle[:(l%g part

Sl'eeve ear the protrudihg mate (
can tniftite GRAPHIRT P fleBhhifs B uHR TRG T BRbeRaET 7™

it etion does Poh SRR AL TRo RIS ieRarcaet drdge o

using two sl eeves, one fit inside the other, which
removg|a ewidedigdisteed manuf act uring techni ques resulting in

i nproved quality and reliability.

The collapsible core is manufactured using two sleeves, one fit inside the
other, which allows advanced manufacturing techniques resulting in improved
quality and reliability.

The preferred embodiment provides a reduction in manufacturing cost
compared to existing technologies. The preferred embodiment of the invention
can be manufactured by modern technologies to precise tolerances. The
preferred embodiment provides an improved fit within core components with
reduced seam lines. The preferred embodiment provides shortened collapsible
cores which reduces mold height. The preferred embodiment allows for
standard, interchangeable size center pins and collars, eliminating the necessity
of mating pins to manufactured cores. The use of separate inner and outer

sleeves reduces manufacturing complexities compared to the prior art and allows

for more precise manufacturing tolerances and interchangeable components.
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The preferred enbodi nent provides a reduction in
manuf acturing cost conpared to existing technol ogi es.
wab@eps®iier red enbodi ment of the invention canP@BUS2006/005516
. manufactured b dern technal 0gi es. to.preci
Spare Pfls CORELETE FRLCHTef B AT ed ST ReTm ey glP iR 10T standard

inmproved fit within core conpgnents with reduced seam
replaceahie somprngsiterwichas f@ﬁ%&ﬁ:ﬁéﬂ@rspﬁ“&/ﬂ%g@%hor t ened
col | apsi bl e cores which reduces nold height. The
proebeding do enbtdirmspectzifitbedinvieption thedahility to use
i nt erchangeabl e size center pins and collars,
standagdiiz68 PririsngliowWietheea sessfi ditg ritdte pis, parfidutaryt @ pin that can
manuf actured cores. The use of separate inner and

extendg%’é noeﬂh%eétﬁl%ﬁé%‘f’élfé@%ﬁ@ﬂ%%tré BhA%BCRAERI U HeRght of

ared to the prior art and allows for nore precise

molde%%&%ﬁwéhgggtﬁl’,gr ances and i nterchangeabl e

pare parts costs are reduced. The

eferred enbodi nent al | for standard repl aceabl.
Rl iouts R oL avAmiatesand fattids i B SPédes B8R Riff e
According to anot her aspect of the invention, the
becomgyierrily apparayt i iriclipwiy ¢riated deseiptionft the nvgntion
alternate pins, particularly a pin that can extend
and the eyavatiittents tHdrapk abd érone theoacasimparnyirg g eavdngs.an
i ncreased height of nolded part detail on the core.
Nurmer ous ot her advantages and features of the present
invention will be becone readily apparent fromthe

BRIEF BESORIPTION OF PHETSRAWIRG®N of the invention and
t he enbodi nents thereof, and fromthe acconpanyi ng

TG RIS pe RV OTRWROFE Lo GEvidsTor RAWENSRt invention

shown in a molding condition;
B Fig. 2 is a perspective view of the core device of Fig. 1 shown in a

collapsed condition;

Fig. 3 is a top view of the assembly of Fig. 1;

Fig. 4 is an enlarged view taken from Fig. 1 showing the inside and
outside sleeves;

Fig. 5 is a sectional view taken generally along line 5-5 from Fig. 1
showing the assembly in molding position cut through both the inside and outside

sleeves;

Fig. 6 is a top view of the assembly of Fig. 2;



Fig. 1 is a perspective view of a core device of the
present invention shown in a nolding condition; Fig. 2
' '__'_W(i)sooa/omusspective view of the core devi ce of FP@I/US2006/005516

3 RPad B
gf hg a&s@%‘ %ﬁg ﬁ’gaﬁ&pf’b’@@ 41? r%w' en aSE ge%l Vi ew
taken fromFig. 1 showing the insi de and out si de

side slg@¥Rfjes; Fig. 5 is a sectional view taken general |y

al ong line 5-5 from Fig. 1 show nr%zj hhe aé?enbg. in
frig. & 8P qunabwemakﬁn@@agfﬁﬂmm q Hee Brsiraa ?lgd
outside sleeves; Fig. 6 is a top view of the assenbly
showiraf thEi assemiiy & cdllap&edrpwﬁloarcg-édhl'@ugw baik dhe Msisia #0144
showi ng the inside and out side sleeves; Fig. 8 is a
5 out&dé@l‘ée'v@@@xhthvtlhévpmaémavg@neraI ly along line 8-8 from
Fig. 4 showing the assenbly in collapsed position cut
%@%ha Rgi \r/\eWEﬁ‘ érf‘ﬁn'n@?sl@@@'e euieH flemsFigey @ muldingt he
i renoved,; 9 is atop view of an inner sleeve
0taken from Flg 1 in nmolding position; Fig. 10 is a
Prght Si de view of the inner sleeve of Fig. 9 in

? %e{fg% fig! bsﬁg vllquﬁ{) 11|H|Bg %g{a{/e? g> Fld MnFholdtHy HNHESn;

Fig. 11 is a front view of the inner sleeve of Fig. 9 in molding position;

positi

10 Fig. 12 is a perspective view of the inner sleeve of Fig. 9 in molding
position;
Fig. 13 is a top view of the outer sleeve taken from Fig. 1 in molding
position;
Fig. 14 is a right side view of the outer sleeve of Fig. 13 in molding
15  position;
Fig. 15 is a front view of the outer sleeve of Fig. 13 in molding position;
Fig. 16 is a perspective view of the outer sleeve of Fig. 13 in molding
position;
Fig. 17 is a fragmentary, schematical view of the assembly of Fig. 1 within
20  a mold cavity; and
Fig. 18 is a fragméntary, schematical view of an alternate embodiment

core device within a mold cavity.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
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Fig. 12 is a perspective view of the inner sleeve of
Fig. 9 in molding position; Fig. 13 is a top view of
W b@osnoer sl eeve taken fromFig. 1 in noldi ngPCT/US2006/005516
side.view of th

Lo . .. ter
P AR inibfiiori & §kcpfiy B BuSRinsRt nanapy Sifereoms,
f F 13 | di n
e R R St
eve of Fig. 13 in nolding position; Fig. 17 is a
emboﬂm@ffh‘éﬁhaﬁe@f \A&fbﬁéﬁaﬁd@éﬂtawewtmt the @resad midojosafre 8 tn be
1 wthin a nold cavity; and Fig. 18 is a fragnentary,

consideiedrag a ekemiptificationaof thé peinviples efithe thvesmionGictis not
device within a nold cavity. DESCRI PTION OF THE

intendREIERMED SMBERIiDAERST ﬁﬁ‘éyéde%lﬂcrérﬁbbdm@ﬂﬁé mﬂstréged

suscepti bl e of enbodi nent in many different forns,

Bt st el sBruanto bdoafEgsi e

[ 9)
rese PR R 1 B O GO B3 e B

t 5 tended to limt the
as Shé‘ﬁ(}éﬁﬁvenh%mwﬂg:dg‘br@c ic eln‘goginn:nt s illustrated.

ures 1-8 illustrate a collapsible core device 10 in
a FaEndeVige 1A inglades a first, outer discontinuous sleeve 24, fit

substantially within an outer perimeter 30 of the outer discontinuous sleeve 24.
The second discontinuous sleeve 28 is fit within a central channel 32 of the outer
discontinuous sleeve 24. A hollow pin 34 is fit within a central channel 36 of the
inner discontinuous sleeve 28. A collar 37 surrounds the sleeves 24, 28.

The inner discontinuous sleeve 28 (Figures 9-12) includes ribs 42 that
have a tapered thickness decreasing radially outward. The outer discontinuous
sleeve 24 (Figures 13-16) includes ribs 46 that have a tapered thickness
decreasing radially inward. The ribs 46 have gaps 50 between adjacent ribs 46
for receiving the ribs 42.

Figures 1 and 3-5 illustrate the core device 10 in a molding condition.
When the pin 34 is located tightly within the channel 36, the ribs 42 are forced
into the gaps 50, and wedge therein between adjacent ribs 46. The ribs 42, 46,
in the position shown in Figure 1 form a continuous cylinder 56 which forms an

outside cylindrical surface of an item being molded. Preferably grooves or
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present invention. The core 10 is used in conjunction
wth a female nold part 16 as shown schematically in

wWOo-e@ang901%. The core device 10 includes a firsPCT/U81086/005516

I-SCONt. i t R 4aN
threac AR B R BBY Sy FloinlbngaRRd oiicd ¥ e
The seco di contJ ous eeye 28 is fit thin a
surface g ey EREn REIPSSHaR Piaout o dnese e THitrs vt e
24. A hollow pin 34 is fit wthin a central channel 36
concaw# Of envexnegiall @t Bt ARiGluReIBg deeldeds. A col | ar 37
surrounds the sleeves 24, 28. The inner discontinuous
fligeres 28nd Bidjillustsate-a 2lidpsed edagditiontsf the coremdeviee Alve
a tapered thickness decreasing radially outward. The

The piAB4eiagibs&® rdtiavtied frof #rvehatvhe( B6 gutirsditeetibh)Ri fbkutbss
ribs 46 that have a tapered thickness decreasing

42 arerfgﬂhéh hyy h'aV%’%h%g fr@@séd b? né@rﬁ‘l%c%ltﬂﬂpsr 198 riB§ UBRASHL have

acent rece|V|ng the ribs 42 Figures 1

nd

an uns?r%aépioama 13t B nn BT S £ ¥ e aprBalh et than

n the c annel 4 ar.e rced |ntothe

the rlbaﬁéstoﬁ*%m v?eﬁ\fféaﬁ ﬁ@P%r?ﬂn%é*? W‘@&%E ri bs: 46.
The ribs 42, 46, in the position shown in Flg é
figwhes %a)aﬂllustratﬁstfwnnﬂa@nscgr@ww@ww'a@l% &0 Biare fatal.
cylindrical surface of an item bei ng nol ded.

The i 42 erafdrynagt iotva Hase trimgeli sTBE ribs 4@t ineludersdiepead beisom
or protrusions are cut or formed on an outside surface

regionof2d Waickydllondeor Peréssestiowne iofi the dbs 421 At appesémately a

protrusions forma concave or convex region on the
midwa¥ fdict BoR§kMYIeMBtH8 each rib 42 is a protuberance 42b. The
protuberance 42b works with the collar 37 to forcibly collapse the ribs 42 if
necessary, as described below. The base ring 66 includes a hole 68 which can
be threaded.

Figures 13-16 illustrate the outer discontinuous cylinder 24 in more detail.
The ribs 46 include tapered bottom portions 46a. These tapered portions 46a
allows for increased flexure of the ribs 46 to collapse the ribs 46 inwardly. The
ribs 46 include protuberances 46b that work with the collar 37 to forcibly collapse
the ribs 46 if necessary, as described below.

The ribs 46 are formed into a cap portion 76. The cap portion 76 includes

an inside region 78 for receiving the base ring 66 of the inner discontinuous
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Figures 2 and 6-8 illustrate a coll apsed condition of
the core device 10. The pin 34 has been retracted from
wao becosmmnel 36 in the direction R The ribs 4RCHDS£2006/005516

e 570 Sl AR FORIET ST B2, B o e
Th i bs 42 I h ib
N A RER A R

56. Figures 9-12 illustrate the inner discontinugus
Eigu'rﬁdlgr illagratas irmseharmatig formmaéenalesmalp Hr surreynfiag the
into a base ring 66. The ribs 42 include a tapered
cylindeb @otriton 66 gt tine é@@ ddvich 1@l Gresvéoor fhneads=82 afé rmed o
the ribs 42. At approximately a m dway point along the

an outdi@B Y hotibsach46 itd nfbld batsid it adeBemtSdd athotideap 88.
pr ot uberance 42b works with the collar 37 to forcibly

The befls bBOER i iebiaPrCkcd pl PESRE RS ERAIRRAIIRBIPR o
hreaded., Figures 13-16 iljustrate.t
wthen LA B neB M o R B B By
ustralset i Ay o Ba THRIGRSE G Hiset e cedor et 2tly BTt B Yipder
46 to collapse the ribs 46 inwardly. The ribs 46
56 withoud Istriepipg or distorting dke Hepad# 86 anoink thfeadsiGie Albmqugh 37
to forcibly collapse the ribs 46 if necessary, as

grovest@Zare bleowhébroved dinthe chre Aindee56 malterdativeloribs oapther
portion 76. The cap portion 76 includes an inside

positivé ésinetiots ¢sUld beaeinvéd ontthe sheaee of the &findér 56 ¢o forner
di sconti nuouscyl i nder 28. The cap portion 76 has a

negatiinSprEdsitiisSh HRMriGe bkt MIRd or fasten

The ribs 42, 46 have a natural resiliency to be urged into the collapsed
cgnﬁguration shown in Figures 2 and 6-8 once the pin 34 is retracted. However,
it is possible that the collapse is prohibited by portions of cooled plastic. To
overcome this problem, the collar 37 can be slid axially along the ribs 42, 46 in
the direction S (Figure 1, 5). The collar 37 includes a tapered inside shoulder
102 that moves over the tapered protuberances 42b, 46b to drive the ribs 42, 46
into the collapsed state as the collar is moved along the direction S. The collar
can be moved by a machine element (not shown) such as a lever or cam.

Figure 18 illustrates an alternate embodiment device 200 wherein a
modified pin 206 is utilized. A modified article 208 such asla cap is formed within

a modified female mold 210. This pin 206 includes a reduced diameter extension

10
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the cap portion 76 to the base ring 66 at the hole 68
of the base ring 66. Figure 17 illustrates in
waehvenstose forma female nold 16 surroundi ng tPET/US2006/005516

212 e SRS B ek L P S i R B3

to nold outside threads 86 inside a ttle cap 88. e
extensiit 212 leaptedaaayeithp @etl@raﬁﬁblﬁr%'a@erb@g gqrfmq y s 42
injected into the nold 16. When the cap 88 has
48, is wsHd ag paritdfyhe owllding conetamold ayahambar 226 erstopadfiaapsed
as illustrated in Figure 2. The cap 88 can then be

threadee poyiish 236 aff the article 2082 dHel exdensibh 242t dapuitavet a vapétypf
or distorting the threads 86 on the threads 62.

sizes eMld A P¥ES bB2iseuFoshpiing ie&thrabert o€ pfsViding a spout,

cyl i nder alternatively ribs or other positive

56,
a nozzi%ﬁ%e?%é@%bgggﬁgf&é 2880 R enSeHArRGH, OF SL{@%IT for

I hder negative | npressions on t
rticle bei mol ded. The ribs 42, 46 have a natura

such %RﬂWSFgH@?CF%nEE“hrged into the col |l apsed

configuration shown in Figures 2 and 6-8 once, the % n,

dhe igvertiqrprovifies dfailed of assemplEksing llgRsipla frre'device

collapse is prohibited by portions of cooled plastic.
10. Thouteestasive 2isFopmed by euttingea ewlindiicabstogkpigns toIfpem

axially along the ribs 42, 46 in the direction S
separdt€iriperds. IThé&yibs HearedhémbeBamd defateedanvapdly éulsétnsi de

shoul der 102 that noves over the tapered protuberances

naturaft 2hstré88ed Bofbipsed ddmlitiond STHEINNGP sideive 28ie fewhédipsed

state as the coll is noved along the direction S

ar
identic;épgé\ﬁﬁ@r{é ﬁgrr\]& gsf?eegﬁf g\?éé ?Peofgbégglmf@ﬁ@drﬁ £} S or 4D0stainless
steel, or other materials compatible with the molding process. If fact, since
according to the invention, the sleeves 24, 28 are separately formed
components, different materials, or material hardnesses, could be used for each
sleeve. The grooves 62 (Figure 17) can be formed at this stage or possible at
an earlier stage. If protrusions are to be formed outside the cylinder, these can
be formed before the ribs are cut.

The second sleeve 28 is inserted into the first sleeve to the extent that
each of said inner ribs 42 is arranged between adjacent ones of the outer ribs 46.

An expansion member, such as the hollow pin 34 is then forcibly fit within

the central channel 36 to displace first the inner ribs 42 into the outer ribs 46 and

then both inner and outer ribs outwardly, wedging the inner and outer ribs

11



Figure 18 illustrates an alternate enbodi nent device
200 wherein a nodified pin 206 is utilized. A nodified
wmaoismksquos such as a cap is forned within a podU$108€005516
: [
togethgf 18 g?‘%é%éﬁ%! RATESF BIRRE b GRKLAES 7 e article
o the. . pin 34 shown in Figure 5. The
arounéQ{,\Tgr% e(%! E‘iréme %cat ed above the coll apsible cyI [ nder
56 forned by .t he rlbs 42, 46 used as part of
PRy thg fesdoing Thilleokrie Fhaimrr&ﬁw%a Gatior® ahd'®
t hreaded portion 226 of the article 208. The extension
modificatnsanay aeeeftecied withguiodepsrtirg frarttherspidsanchscengotibe
used for form ng the chanber for providing a spout, a
inventionz 4t 8 torbealidrstopdethet se émitation withfregpecttto dine epeciﬁc
mechani sm or support for such di spensi ng nechani sns.
apparth§ illusrRfdd RerdM AVintaRicd drashbar 19é isseabl i ng the
| apsi bl e core device 10. The outer sleeve 24 is
forned by cutting a cylindrical stock piece to form
separate ribs 46. The ribs 46 are then bent and
deforned inwardly to set a natural, unstressed
col | apsed condition. The inner sleeve 28 is forned in
i dentical fashion. The sleeves are preferably forned
of A2 Steel or 420 stainless steel, or other materials
conpatible with the nolding process. If fact, since
according to the invention, the sleeves 24, 28 are
separately fornmed conponents, different materials, or
mat eri al hardnesses, could be used for each sleeve.
The grooves 62 (Figure 17) can be forned at this stage
or possible at an earlier stage. If protrusions are to
be formed outside the cylinder, these can
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be formed before the ribs are cut. The second sl eeve
28 is inserted into the first sleeve to the extent
wao bab/ogmeh of said inner ribs 42 is arranged beCTHES2906/005516
adj acent ones of the outer ribs 46. An expansion
menber, such as the hollow pin 34 is then forcibly fit
within the central channel 36 to displace first the
THE INVENTIONGSLAIMERtIS:t he outer ribs 46 and then both
i nner and outer ribs outwardly, wedging the inner and
dut er A cdiksipsiipde berg dévicé fommaldirgy artialds greundrstist core
defined by said ribs for nolding an article around
deviceSaizdmelesality, B6mbABIngf - Fromthe foregoing, it will be
observed that nunerous variations and nodi fications
: [
: L S A G L SR
Jdimtation with respect. tq.the. i fic .
base i @p@g@qj éﬁrgaﬁm%rs&uﬁ pP a\tltxtogﬁh%glbgfoee?ﬂmﬂ %%Es%gﬁﬁﬁb’éus first
. inferred. THE | NVENTION CLAIMED I'S: 1. A collapsible
perimeigl gUriNdRd B&NaRBeli ng articl es around said core
device in a nmold cavity, conprising: 5 a first s|eeve
resgnondraige vegmenarthaving a gluralityf sererd gk extansing frem
a first base in an axial direction, said plurality of
a secohdrisdserintzs aledli difevjon, saig@iuralityuafisecbnd sibs plefiningt @r
surroundi ng a channel; a second sl eeve nenber having a

0 disconghib@s b&yorf peaaery surduingiicesld egnfralcdhaanegcond base
in an axial direction, said plurality of second ribs

delhry %gidaseé%n@g%‘soé‘ﬁréﬂ?g@dlEeﬁ@e”é?ﬁé’djﬁ@ém%%rof said first ribs;
surroundi ng said central channel;

and
an expansion member, fittable within said central channel to displace said

first and second ribs outwardly to form an overall perimeter defined by said first

5 and second ribs.

2. The core device according to claim 1, wherein said first ribs are
tapered in a radially inward direction and said second ribs are tapered in a
radially outward direction and said overall perimeter is a substantially continuous

0 surface.

3. The core device according to claim 2, wherein said overall

perimeter comprises a cylindrical surface with protruding threads.
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each of said second ribs arranged between adj acent
ones of said first ribs; and an expansi on nenber,
WO paobakdoed wi t hin said central channel to di spl BCEUSBENE005516
-~~~ first and second ribs outwardly to form an overal
perimeter defined by said first .5 and second ribs. 2.

The care devi ce.accordi: j j '
frst Tk avanarat i b erehlg gt # Fogand
) and said second ribs are tapered in a.radi aldg. out war d
ribs cogprisg PutsidenRroluherances %rlr?“&é; 2 rS3i¢ sgcond discontinuous
substantially continuous >0 surface. 3. The core
perimateniare faciher domgrisingd epllar suriphedisiorsaid Becevkdigrpntinuous
perimeter conprises a cylindrical surface with
5 perimgteptnd dhalgding rresudfaocg. foll biiding oeedsait peombetardiesdotdsive
claim3, wherein at |east said second ribs conprise

said s€sdrid ABs Mvireler ances arranged around said second
di sconti nuous "perineter, and further conprising a

col I ar surroundi ng said second di sconti nuous peri neter
and including a surface for sliding over said

ot ubgrances to drive sai.d seco. ' j
o cofMe B R e AR O s aRee iRl e AR e sdgepe
. said second ribs conprise outside protuberances .
ribs pr%ﬁ;eatsgieoarﬁ&!%agg%%%ﬁag SEING %ﬁﬁ@ 89%@? 5}%&9@??“0‘15
and further conprising a collar surrounding said
10  perimefer.candl Wirtheoaemprising peeliarsusiovading said sacenrd dissophniius
for sliding over said protuberances to drive
perimeter and including a surface for sliding over said protuberances to drive

said second ribs inwardly.

6. The core device according to claim 1, wherein at least said second

15 ribs comprise outside protuberances arranged around said second discontinuous

perimeter, and further comprising a collar surrounding said second discontinuous
perimeter and including a surface for sliding over said protuberances to drive

said second ribs inwardly.
20 7. The core device according to claim 1, wherein said first base

comprises a cap portion and said second base comprises a ring portion that is

fittable into said cap portion.
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said second ribs inwardly. 6. The core device
according to claiml1l, wherein at |east said second
WO piws/080mpr i se out si de protuberances arranged BCDUSH6/005516

aid cond discontin [ ur, :
Bropr 16 0Ts S PG AT Jme Rl a0 SoBEhd rios
di sconti nyous perineter and.including a. surface for
have %P‘P@Wg’%\ﬁ@?cﬁ 2 CAllR RGP AL W, Sredgiségsﬁoﬁ'%second
_ ribs inwardly. 7. The core device according to claim
discontinueie perimeter is smaller thassaid @ygralkieerimet®ip portion and
sai d second base conprises a ring portion that is

fittable into said cap portion.8. The core device
according to clai'm7, wherein said second ribs have a

RAt Ur athd 66/el A&V atbraingabloriIFEY, WRSHEIN saidvdeebatl mibs
sai d second di scontinuous perineter is smaller than

have ef@étgxlréa\?’r%%%haﬁﬁf L BBl&sedposititih ARkfeid @4idccgeddeior di ng

erein sald second ri bs have a nat ural

aiscorfiGhin PRAMSE BerfalsP it sBE Al ERELS, B overalt

perinmeter. 10. The core device according to claim?9,
wherein said first ribs are tapered in a radially
inward direction and said second ribs are tapered in a

ri&di al The corevde\icel pecardingrioalaims8i wheredt apid fral ibmarsy

is a substantially continuous surface. 11. The core
tapereddnisceadiallydnaian directddreamd $aidvesoednibsard tapgredsn én
radially outward direction and said overall perimeter is a substantially continuous

surface.

11.  The core device ac?:ording to claim 1, wherein said expansion
member comprises an elongated member, said elongated member having an
extension portion that extends beyond said first sleeve and forms a molding

surface.

12. A method of assembling a collapsible core device for molding
articles around said core device in a mold cavity, comprising:

providing a first sleeve having a plurality of first ribs extending from a first
base in an axial direction, said first ribs defining a discontinuous first perimeter

surrounding a channel;
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menber conprises an el ongated nenber, said el ongated
menber having an extension portion that extends beyond
W@ a00d/089085t sl eeve and fornms a nol di ng surf acePCI/BS2006/005516
- method of assenbling . a collapsible_core deyi f
TSPy R eerard sloey e imaus BERL S SSrdnd it &bl from
cavity, conprising: providing a first sleeve haying a
a secqiidubagd inyarpaxig) digectiqnp salgaeshnf ﬁ@sfqﬁﬁ'ﬁi@ ? id,lsbcpnﬁgg&q n
an axial direction, said first ribs defining a
secondiperiometenswusufding tsapkeéniet eharnglr oundi ng a channel ;
provi di ng a second sl eeve having a plurality of second
rihbsrtiny lsaitlseebrid sleeve sithipnshidhfisst siobvartodke aixtent that each
direction, said second ribs defining a discontinuous

of saiPEEBHH RS IS B SRgS bEMNERA tacetit Snes'oF sald Feenns and

Inserting sald second sleeve within said first sleeve

PRt ERhabiBh i aRBa Lol o REBD T RIRZ T Pithin oo,

rovi ding an expansi on nenber configured to be
Cemrﬁ%h%‘i"ﬂﬁ"y fit within said central channel; forcibly
fitting said expansi on menber within said central
dreciplyTiting sridReasion mempeswithinsaid cehtial ghannel to
outwardly to forman overall perineter defined by said
displate satd finstiaseé sendnd iribs olibwandtyl teifagm an evaralt perimeterriefined
said overall perineter. 13. The nethod according to

by saiglfirétrankRsestdiey shaifaranoldingrast articlesarauadtsajiboeerail peameter.
radially inward direction and said second ribs are
tapered in a

13.  The method according to claim 12, wherein said first ribs are
tapered in a radially inward direction and said second ribs are tapered in a
radially outward direction and said overall perimeter is a substanti_élly continuous
surface, wherein said step of forcibly fitting causes said second ribs to forcibly

wedge between adjacent first ribs.

14.  The method according to claim 13, wherein said overall perimeter

comprises a cylindrical surface with protruding threads.
15.  The method according to claim 14, wherein said step of providing

said second sleeve is further defined in that at least some of said second ribs

comprise outside protuberances arranged around said second discontinuous
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radially outward direction and said overall perineter
is a substantially continuous surface, wherein said

W@ e@p/ogho4d orci bly fitting causes said second rP@BEUSI6/005516

et il et 5 R A PR ol

perimeter conprises a cylindrical surface mﬁtq_,
secong dircontinvieps permater, $8id colfar instuding asLdrer HyY §liding aysh
14, wherein said step of providing said second sl eeve
said pfctuberanbes taléfivensdidi secohdtribstinveely. sone of said
second ri bs conprise outside protuberances arranged
around sai d second di sconti nuousperi neter, and
conprising the further step of providing a collar

S, T oured r%trgfa Qc&ﬁamggoqﬂ'laaﬁpm,imem R4 6B 6f provRiity

col'lar including a surface for sliding over said
. ¢ o > . . .
said sQi e IBR G RTRuthBn el 6 PEna BRSPS o s
rovi,ding said second sleeve is further defined.i
comprisegutsioe i bibesd e S SobBA e BecarbhgePaaiUbus
_outside protuberances arranged around said secoqﬁ :
perimeips @ sHIRIISING e fusthar stemal RIOsInG A gllamsuireniding said
step of providing a collar surrounding said second
second idisnontinuows pepreteresaid, cadlar thebslinga surece demy)iding over
surface for sliding over said protuberances to drive
said pfAuBerateen tb divks shiveaading. ridkinwakdly.met hod according to
claim 12, wherein said step of providing said second
sleeve is further defined in that at |east sone of
said second ribs conprise outside protuberances

of7 anGReL R as@rlint Ao U nf 5 GARMEeHOME step of providing
said second sleeve is further defined in that at least some of said second ribs
comprise outside protuberances arranged around said second discontinuous
perimeter, and comprising the further step of providing a collar surrounding said
second discontinuous perimeter, said collar including a surface for sliding over

said protuberances to drive said second ribs inwardly.

18.  The method according to claim 12, wherein said step of providing
said first sleeve and said second sleeve are further defined in that said first base
comprises a cap portion and said second base comprises a ring portion that is

fittable into said cap portion, and said step of inserting said second sleeve within
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perinmeter, and conprising the further step of
providing a collar surroundi ng said second

walt@eososnuous perineter, said collar includi NBCHUS2006/005516

said firsEI6RGE id Rithek ARGy VBt 8aidt MBRTROTES shijl 6Hp értion
sald second ribs 1nwardly. 18. e met hod according to

cl.ai [ i.d Ok prooviding said first
when %%‘@égé&‘ﬁ‘%a@sggézé Lhe%@re}g @1{0:%\}&;?159?3 l\J,rgt her defined in
that said first base conprises a cap portion and said
second base conprises a ring portion that is fittable
into said cap portion, and said step_of_inserpgn% sai d
48cond hel method/peaerdiagite claimsis, yhesol said sign plgproviding
defined in that said ring portion fits into said cap
said firsbsleieva anklesaid agcorxkbslende erefutharsiefinedin thatisaicosecdnd
first sleeve. 19. The nethod according to claim18,
ribs havaed phturglaedilisheptod cpllapdedi pesitiorswherdin sald sdeeende and
sai d second sleeve are further defined in that said
disconﬁﬁﬁew8é+i®§tm;¥%n@an_@am§r%aia oybtdlgsiméera col | apsed
position erein said second di sconti nuous peri neter
is smaller than said overall perineter. 20. The net hod
according to claim 12, wherein said step of providing

L8 Southe AR S S PR Ky b proveng
~ _natural resiliency to a coll apsed ?_si tion wherein
said firshplgeye@ndasail seetnd RlesySs %%FWFF&V@{% ingdd ﬁteﬁa“f pagpnd

said overall perimeter. 2 1. A core assenbly of four
ribs hgveara satualoesiliencpima caliapsedpositiorowhereia sia;%%ecqrgi and

outer sleeves in nolding position and bei ng w thdrawn
discontintibng pejiseitéras sedallehéndri said quardll perimétener sl eeve

with a group of |ongitudinal inside wedge sections

21. A core assembly of four parts, a center pin, which will hold the inner
and outer sleeves in molding position and being withdrawn during ejection of the
piece part, an inner sleeve with a group of longitudinal inside wedge sections
divided equally into part of the internal circumference of the piece part and being
able to bend inwardly from the molding position to a collapsed position, where
the center pin was located, for ejection of the piece part, and an outer sleeve with
a group of longitudinal outside wedge sections divided equally into the remainder
of the internal circumference of the piece part and being able to bend inwardly

from the molding position to a collapsed position, where the center pin and the

inner sleeve were located, for ejection of the piece part, and a bushing, referred
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di vided equally into part of the interna
circunference of the piece part and being able to bend
WO pwasdoyd from t he nol di ng position to a col | apEBUS2006/005516

o30S VIR DL D LRI B fian i
L

ci rcunference of the piece part and being able to bend
inwardly fromthe nolding position to a coll apsed
position, where the center pin and the inner sleeve
weZe A ocret assenildy ceinpeisingrinnér ame optet stequestthatfitdogether
‘ bushing, referredto as a safety ring, will force, by
in a mamesiwhdreastiisibagulahsigpomatéewitb itsé dagQlbr SRSpé bRee
and outer sleeves, the inwardly collapse of the inner
mﬂeré&%v@?b@%s&b%&%ﬁﬁnt@@nuﬁﬁﬁg&ﬁ?ﬂﬁﬁﬁﬂgﬁxw%ﬂgﬁﬁé%bﬂgonthe
t fi g er 1 n a nanner

i nner and outer sleeves t t toget

o . , Lththe . I h
pin ey B R 3Ae SRy AL Pl T8 ERRELTERSS By ey R ErBO TP Blecyse™
It t di t bot h th ' id dth
separgiRphd MLl 9B PifFoverrent s by manufacturing the

sl eeves separately and not in one piece.
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