10

15

20

25

30

CLOSURES FOR PLASTI C CONTAI NERS ADAPTED FOR

AUTOVATEDI NSERT MOLDI NG BACKGROUND OF THE | NVENTI ON
wabiog/10388&Nnt i on relates to fluid di spensing clpSIICAaz008/000373

fabricated of plastic materials. The closures are

designed for insert nolding into plastic containers

such as pails. The benefits offered by insert nolding

i ncl ude tanper evident attachnent, superior |eak

resi stance and | ower manufacturing costs. Tanper

evi dent cl osULQSTRESFORPNASTIO CON TAINERS,

exchange APDAPTED FORAPTOMATEIRINSERTMOLDING
contents. C osures attached with a pernanent insert
nol ded bond between closure and container Hd are
tanper evident asAtRGROUNDOOLTHY PYPENGROROL easily
be repaired. Cosures commonly attached by the use of
Thismsyedtionrrelates to ﬂg'sl dispebying clesuies fabniggted pf plastes materials. The closures
nt These clo

are <? ons ggorgﬂﬁatrt? nE ﬁlCﬁQWag}eBstg as Wq%e%eeneﬁts offered by

inseBMh&l@Heandlidd amper éﬂaent GHAHARS, sapdrisy et rBdistbhder sAd QW Er
wel di ng neet the tanper evi dent criteria, but

manyfactyingrrostswel ding is a sl ow and nore technically
difficult process. For container |eak resistance and
nmechani cal drop strength, the insert nolded cl osure

Tanipes videntSaBufes lcyn Bélp @eé\ﬁ:ﬂt theft} diltioh fexpbangemi coMbmiretion of
the container lid poly is naot fully conpati bl i

h
valuahle coplingr eopentynt osp.geé @ﬁa@g Bethapemanen énswttnpplgedv%gnd between
closﬂﬁ:l d&f\gtcl'&ﬂa%? lidbfd n%rﬂlpgf’ &H&%I‘R 8s HeHohG 988 lgxlaﬁexﬁéang T(atsﬂf be repaired.

ottomcircu ntial recesses on the
Closﬁlnes cognmonlgliattgchied ebylthe:luspaifymmal ceiniperisgstdndy splkastlt snap fit are not
ses and. nech nlca | ocks the closure to
\ylglql\ng closures

rec
con=f13%re JRReR §YidgRt ffssé os ef May bsaemaved 499 rerlaged

mt}fb‘ﬁﬂ ERUORE o@'?s[ﬂﬁge@ﬁl u Ul&&ré&%&ed"byﬁﬁﬁaﬁﬁicl wal iR |n@é'et tHe tamper
di anet er than the body clanp fl ange permts t | ower

evideoteritpria-bat skrabinic veldingis @l stov ard mare tlednncrvélychﬁ'@uh @rocess.
body. The outer annul ar cl osure body skirt hel ps
separate parts for orientation, feeding and insertion

For E?ﬁggidkpléﬁk eddishict Sndaeehdnia] efbpi sBeBgth, th¥\isk@ nidi@sEclosure must be
securely attached to the lid polymer. Where the container lid polymer is not fully compatible
with the closure polymer (such as polypropylene with polyethylene) this invention discloses
the use of top and bottom circumferential recesses on the body skirt. During molding the lid

polymer enters the skirt recesses and mechanically locks the closure to the lid.

Another objective of this new design is to lower container manufacturing costs. A cap bail
smaller in diameter than the body clamp flange permits the lower cost pre-assembly of the
closure cap to the closure body. The outer annular closure body skirt helps separate parts for
orientation, feeding and insertion by automated parts handling equipment. While these closures
may be placed in the mold manually, the improved closure design facilitates automated insert

molding.
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may be placed in the nold manually, the inproved

cl osure design facilitates autonated insert
worpdoditergsDESCRI PTI ON OF THE PRI OR ART US 4, 555PpCH8A2008/000373

Vent ed nestabl e pouring spout M Hamman 16 May 84 US

4, 865, 793 Met hod Wéﬁb@%qgﬂpﬁl@@%ﬁg Suzuki et

al. 12 Sept 89 U osure wth two position
l ock ring Sturk 26 June 98 US 5,899, 364 Insert nol ded
ta r evident pouring spout Mlelland 4 9 US
Us éégga%ﬁ&é’@nmda@ﬁta@empanw tMP% used pour spout an 16 May 84

e : :-99 appar at us [
Us g%ﬁég%g@g&gég%g%&g%gﬁ}%nw lé‘% t anper evi dée‘%?kg%u@rl'iq%gsept 89

US 578811 00 Cloburamdthli/oQesition 1ok fng23, 377 Scr eSudas June 98

' t apper, resi st ant, connecti on Kraut k
Us §3% 384 Tpp LB loct G ARl uTb 50885 Mot nOG AT 4 May 99
US 584 B ag0 P1agReuld Wil fused gowt spuGt ahdes éwbd and 9 Aeidic@ls 24BTune 99
6,488,177 Plastic lid with fused pour spout and a

met hod Awpristusdasmakinesamme and apparatus for making
US g%g 37800 'E)m%ﬁttax}lfeg%'{lgq%g RS Shol O T adfeliand 10 Oct 99

Bnsing closures i ners. osures
US 818233y Pi SurtWw YapBsendh efnper ad¥istant conrdcidbast | Kraltk&ieg Oct 98
cap and a flexible and extendabl e plastic closure
body. Atto&dRERCORBINDNt ai ner |ids may be by netal
1 [ A C| j soni g; '
Us S1088SE 00 o LG o SBGK ohl DR sbloiiB2 O, Rinkles g 00
US oA88ANT aRlasiiv lidethb dissed Pourspoar danddi imethodes t Ascinisgasdf Dec 02

manual an(gli aut onat | CFPa?(rts feeding for insert nolding.
Whi | e t FOGAPRERAIVS lOhfIaKHESAMCp| di ng cl osures into

plastic container lids is known fromprior art,
significant production and quality problens have
Thel pirriragdedchss domrsige phfluididispensing ologares for plastigreeitaimersalClosures are

feedin accurate . insertion of clagsures intg t .
wpicgae SRR ARG EB R o v e BT Pl e piasti
closﬁ)llfe b&E. %&&ﬁﬁfghﬁto%ﬁﬁiﬂé@ 1i6y £1a9 baibly ImetalBimpHias b1 Slastic lock rings.

cl osures can be
Ultrasonic welding and insert molding are also disclosed as closure installation methods. Prior

art discloses the use of manual and automatic parts feeding for insert molding.

While the practice of insert molding closures into plastic container lids is known from prior art,
significant production and quality problems have limited its commercial success to date. The
mechanical feeding and accurate insertion of closures into the mold every mold cycle must be
repeatable and reliable, or the automatic machine cycle will stop. Plastic closures can be
damaged by too much heat and pressure from the clamping tooling. The high lid plastic
injection pressure can force the closure out of its clamped position. An objective of this

invention is to provide an improved closure design adapted for automated insert molding.
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damaged by too nmuch heat and pressure fromthe

clanmping tooling. The high lid plastic injection
wWQe@s3088es can force the closure out of its cl argEdA2008/000373

position. An objective of this invention is to provide

UsS ?ﬁtseé{rnt? %%’%ﬁgﬁ& ﬁlb%%éf—l mitan, &% rgg% \%gtef(i%étaylte&iagﬁﬁﬁg spout closure which

candRSSsenktted B btﬁllﬂtrﬁdll pails adl paspio wails) The plustreds asached by the common
whi ch can, be assenbled to both net%W alls and p] astic

methad pg crimpiwgaf agnﬁtél gtiachmneny baadovsy oigdid oRsRmEd of
crinping of a netal attachnent band over a beaded rim
Hd opening. US Patent 4,865, 793 (1989) Suzuki,

US datent 4,865,793 (8B Huniki,idishrses & njeﬁmldiocﬁ rinsmllixﬁbct’gm rilih]ding The

inveROFEACE) e RBbP] B0 8o P i AT foRffe e mstscan be held

by RRSHMANAF AterfddbéRE R 08 By eaéuuin ancbynevlﬁawugruogap ¢het M6lten plastic is
nold is closed, the | ten plast|C|S|nJected and

injastedcad hondshie thainsert. ThﬁHemmm fiodltreodusis degerireddu this patent are unlike
ate t _ar.e unli ke the cl osures

stpde
the GERep BEGbR [ s I%?Séegelﬁltvemhventl on. US 5,788, 100

(1998) Sturk, disclose a pail lid closure with two
tlonlockrln%made entirely of plastic.to

USf5a7c&8L §002¢1898) Sturk. disglose a paik yéwlqﬁgrea\w&l 819 pesifiandock ring made
e 3595180 P eac el B GERIR bl SRARR i mew

attachmentigndn €lesuessrand héld bp éntederenentressUB oyeB82BAiAEd (iPB@ppening and
Kr aut kr aner,, teaches a two part bellows closure which

arel“@‘ﬁﬁf‘@&%%‘é‘ﬂ?ﬂ ed and subsequent|y engaged through a
hol e fabricated in a previously nolded container lid
conmponent. The two-part bellows closure has two

US{3,823322 (1998) Krantkrgmieh dedchel a twndparhbelloays cldsaregehiick is preassembled

andybERERNY skl Febhuy o FPokted FErDRLP sl RS containerlid
corh REF. A ReytwiDp AL lo® s It uteHal @86 Hlafig R Toh@cEddthe Tidi &nd the cap

trasoni ¢ wel di ng net hod provi des a tanmper evi dent
ﬂat;geas lteasenicallyauelied toghellid cpmporant. Tamneneyidence is provided by a

fra&\éﬁglt%? St ui%\&geﬂl& r{\&g&ll {oetﬂe ‘a{}gacfeﬁ %lo%ﬁy l @[s%ﬁg‘s%mc welding

ure, frequency,

methiot (pae\ddésca Mmlpér addgat plaeti@tocblﬁs‘tlcdmhd Ifmdexex prepractiee, the complex
The present Hventlon di scl oses an i mproved cl osure
equemﬁéqwém ¢ha geyere] proress vaHaklpy (1SrBPIRtHES> Hre@eepsy, pressure) make

ultrasonic welding process difficult and expensive. The present invention discloses an

improved closure for the technically simpler insert molding process.

US patents 5,899,364 (1999) and 5,967,376 (1999) McLelland, disclose a flexible pouring
spout for insert molding in containers. The closure incorporates a tamper evident cap ring.
Both the spout body flange and the tamper evident cap ring are clamped between the upper
mold and lower mold tooling with the intent that molten plastic not be permitted to migrate,
between the two insert components. During insert molding both the closure cap ring and the

spout body flange are bonded to the plastic container lid.
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US patents 5,899, 364 (1999) and 5,967,376 (1999)
McLel I and, disclose a flexible pouring spout for

w0 p®enossadl di ng in contai ners. The cl osure i NCPCPOAA108800373
a tanper evident cap ring. Both the spout body fl ange

Vi gden: r&ng are.cl bet ween
US4 S5 TR0 R A By SR BE LR SR e
tentieadture® of et ifjeatet ntolRA pldtc. PERRIpHbE S hes tht givingage of a clearly tamper

between the two insert conponents. Duru%g i nsert
Y

SV SRR §ngo Bt Hrclerise desiet miyornors thadifficulty 9 seaurddp glamping two
i E RGP IRS RS 1B QB0 L SRyt Preccing i o

theamsow peripienal flangehsdgpy @msasibsowendpt enper at ures of t he

injected nolten plastic. This prior art has the
advantage of a clearly tanper evident cap ring. But

US plitént€5,9$31860 0890 Phd Q4 ERLE03N&rcfHildas CHbd1¥se plastic lid with
S;‘?éurta y Cl an‘gli nggtvvo | ayers&(ca)g o r%gédgn(g t{)osgsafp astic lid with fused

potin spaytednd anhethod erd appasdteofonaiakingsemee dioi axbiddaterference with the cap

. di .difficult the narro eripheral. fla ..
w0 B RN S bbb PG scrcdanc
clagipdd 6n dR8Gndld 7A{1&Q8 Ploslire b e BAfisertindde@Sife BapdlRed tf-be threaded onto

lid with fused pour spout and a nethod and agﬁaratus )
therspputsa Inisexia produstonstep addsite apanufashiiagwosts. T hemekginsert tooling as

sk Fopg DGR ToR s SAASAIEL el M P i o

clatﬂpdang.m’estureﬂcfane'ntrd)dm:e stressiin ¢helwodical Bodynselr dndrhydiead td premature
caps need to.be threaded onto the spouts. This extra,

plasiC At PenAKiBEeasdRdicHEs ar A coRlineyess wihithac homing

corh ts th aitibate tiRSefflicRragad applies clanping force to
the thin conical body web. Heat in the tooling and

cl anpi ng pressure can introduce stress in the coni cal

b d taq. t l.asti Ki.ng.
Us i P8 SR (0L K8 e oBloSe BeBel g Testut B Wil angut and
mold'§infeh@8P ThE pSeRRIsYes ak @xi@ﬁi%g' @A8duPe (BRI ifchefoRal®f with the trade
heat. US patent 6,108,888 (2000) Kinura, discloses a

nampe {Hodpre dltraBrndlgvish p canventipnal metend ofaflixing the spout to the lid by

RS WAL, TREBRLER SRR (B AT Qi ctomre. s
clokiirt: veas Bonprpudelhdesigned Yerrihseanabldigt thed 20¢ scvefal Yedigh édtlpromises.

spout .to the |lid by ultrasonic welding. Kinmura has )
The gqub%la Q¥ et et anqlfing aeanpimpsti b 1astaliadiafigr insert molding. The

perPERAUIS bod§ tlaies (25a) are narrow and will overlap and jam in parts feeding
equipment. To clamp the closure it is necessary to place core insertion member (41) in direct
contact with thin spout (25c). As discussed above in the Arciniegas design, the heat and

clamping stress may damage the thin conical body web.

The closure as detailed in the present invention embodies key improvements for insert
molding. The improvements are detailed in the following Summary of the Invention.

Prototype molding tests have confirmed these design improvement.
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cl osure was not purposely designed for insert nolding
there are several design conprom ses. The cap bails

wo@r@pl1e8853 he i nsert nolding area, and nust be PeCECARI08d00373
after insert nolding. The perpendi cul ar body fl anges

(25a) are narrow AN ' in parts
f eedi ng equi pnentgﬁwmiéﬁ@ﬁﬂgg&fégﬂ IS
necessary to place core insertion nmenber (41) in

_direct contact with thin spout (25c). As discussed
Priongrbdesigns fohimsext miokdedghspensing glosures for iplaatic eordaiotrapvergpmmercial

i T R P o DR PR PR aomate
insetf ®oldigpr overments for insert nolding. The inprovenents

are detailed in the follow ng Summary of the
I nvention. Prototype nolding tests have confirned

rhe pARER EA00 ARSI AT o FE LRGN i o

radidl lbody tlamp ftangp! Astthecapdailatieide noainterfe@ermwithdhsett molding, the caps
limtations. The present_ ipvention jntrqduces several

are nﬁ%%]éaé’&w-qsmlg%%ﬁ?w bdies ¢ Giveostion e gﬁcaﬁrbpﬁq" prgves another

. o . i i o

impd:fifht RIEAEH DUAKE BAOAE 4idl GRS e IR Lao AR U shipping

weightt sl teniddo gaish Az dbsiresa I hoamdrs righilplastc qaptand baidy braceethe soft

w th insert din e. caps are prefera .
plast: (o 1BRES alP btk bl Bing 3R e et RisSlshr Finburing thas he closure
assen®by i_*§ Rt Giskeed @4l 88 Qfitiadl dhﬂﬁg’ﬂieélﬁiertﬁdﬂlﬁﬁéeqﬁt_o b [dj&@ion mold.

packi ng and shi pnent of the closure assenblies tﬁe

shi pping weight will tend to crush the closures. The

re.riq Lastic G ' t . .

he By oA 6P 0 L Bl OB bl iy s
outsitieif @hid detivellznBinrdonigal tually wébe The aild eoraand oblity inser8@lamp against

. distorted will be critical during the insertion stage
this arges digneeterand thicker chasngflangse Theaswilting 3y gan pratects the thin body
LAt lAhdV t.hiG '
conipfl TG hef dnflctbist Weler By BRENEIC LR i8R WU (not
shovagdbpntieb hedttmildolipl Astle g ctanp flgngderis tretanlyclagepclamped in the

ol Fhininssnps SR S epresnee 04 hebt e boY) st pror ar.
web from heat and stress. Water cooling channels in

the nold insert tooling (not
The body clamp flange leads radially outward to an axially dependent body skirt. When the

closure is clamped in the mold, the body skirt is the only part exposed for attachment to the
container lid. During injection molding of the container lid, the body skirt come into direct
contact with the introduced plastic. The compressive force of the molten plastic pressure
pushing against the body skirt is resisted by the underlying position of the core insert clamp
shoulder. The body skirt may be partially re-melted from the introduced resin heat and will
fuse with similar plastic resins to create a permanent leak resistant bond. In its preferred
embodiment the attachment skirt also has an annular top recess and annular bottom recess.
Molten resin flows into the recesses creating in cross section a nominally “C clamp” shape

which locks the closure to the lid.
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shown) control heat build -up. As the body clanp
flange is the only layer clanped in the nold, this
w@biopilomsses possi bl e slip between cap and bodypP¢i/angm®s/ 000373
as discussed in prior art. The body clanp flange | eads
radially outward to an axially dependent body skirt.
When the closure is clanped in the nold, the body
The #l¢etifion &lsd treroddes aﬂ&ﬂhbro@t@ oa¢do place anid secleasidsutes ih e lid mold

inserdy ﬂf@: 43%114 qlle%em%% sH3pg 9f ﬁ»@céésggfobnﬂ?ygk?rgp%{%}@g@ne@ﬁ% ipgortant
funcWhﬁ hTﬁ{‘@yliﬂ&hEél%ﬁ? dkip{ i@ 884fed t-grfﬁmﬁﬁf@ﬁﬁﬁ%n\éﬁtaﬁgﬁ %g%exromote

ten plastic pressure pushing agal nst t
sequsitial feedmglasmwmdtedynat&ral haldﬂmgy:qn@mos iPaitowilbhott thgle. Closure

re insert cla der. The b t
hand{Bf alRiFnY B ST 165 b ACREDT OF S RIeCRer eofoa! diges dppicking
and Wsértink WRECI¥dukdadiblbli& infd) A8 1ill GnjE&RInMtRolHO Create a
permanent | eak resistant bond. In its preferred

enbodi nent the attachnent skirt al so has an annul ar

t recess annul ar t eces Sj
A e o R o oal B RG0S AU BB 301y oo
sequiftidl @;@hb Yeedé: (Co@EpOr) HyagapavaClitachins tb ki ddgsdclepétion. The
the lid. The invention also introduces an i roved wa

mechanigal paws grRPeE EcigPrciedd gROsIHONeR 4o Plage Hi PHf<agems! the mold
cav11§h el of oRP XARMica? BRAR; RhobRfilFhORL iR A Sdibly in

orns anot I npor t ant % e cy rica
pos1bmd3&" Ielanntlar Bodydaphp tﬂlangb ihaonfact witke tlma]atvsy urseme ntaatp shoulder acts

oo SRR R Bl bRl D8 i ARSI S o

cawt}aiﬁsiért NGlafeH) iR JTRYosURS it tHeh Bptisi? Oce e&ba&ssu@rs inserted, the
sim lar nechanical devices for picking and inserting

mold hleses, awlithe lidss andsition snaldeds Affiee thei plastinjlidds pepledrsifficiently, the lid
nechani cal par r can accurately pick
and glosyrg arc. ﬁeg’gﬁ’?@aré(ggjg licllso‘% ﬁggequenti al parts feeder

(conveyor) by tenporary attachnment to the body neck
portion. The nechani cal parts er is reoriented
and repositi o%@@ﬁ%ﬁ’ﬂﬂ@ 8F8P§Eﬁ PRAYWINGS t he nol d
cavity. A vacuum or other nechani cal neans tenporarily
hol ds the cl osure assenbly in position. The annul ar
FIGUREY1 cl aggppérspardee viewcalid cditaindrtahd lid evithaivisdrymolied iclosure assembly

cl anp shoul der acts as an uninterrupted vacuum seal .
Alternately the closure assenbly can be placed into

FIGURE2  isa perspective view of the closure assembly

FIGURE 3  is cross-sectional view A-A in FIGURE 1 of the insert molded closure assembly
and part of the container and lid

FIGURE 4A is a detailed view corresponding to the content of the circle Z in FIGURE 3

FIGURE 4B s a detailed view corresponding to the content of the circle Z in FIGURE 3 with

first alternate container lid attachment
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cavity insert. Manual insertion of closures is another
option. Once the closure is inserted, the nold closes,

w@eaotibsssd id is injection nolded. After the plBSI/Ca23008/400373
is cooled sufficiently, the lid and closure are

I d. . > i . .
FIGURFE R N ol HE 08 coBERCT RESERL 7T e 5w
secofid Altexhate comaitet lidlattachmennsert nol ded cl osure assenbly

FIGURE 2 is a perspective view of the closure assenbly
FIGURE 3 is cross-sectional view A-Ain FIGURE 1 of

FIGURE 3 NS4 pdtAISSEsGLQRItaPvidw TR Ms@NfoRRE lRfireld3gembly in the
container and lid FIGJRE 4A is a detailed view

nestaslogpasémmondi ng to the content of the circle Z in Fl GURE
3 FIGURE 4B s a detailed view corresponding to the
content of the circle Zin FIGURE 3 with first

FIGBREY Naiea sRhhldroi sebtichabliea TR inkdridoiked Cldstredassembly in
detail ed view corresponding to the content of the

FIGUREG] the xtepded musiton3 wi t h second al t ernate contai ner
lid attachnment FIGURE 5 is a partial cross-sectional
view of the insert nolded closure assenbly in the

FIGUREI2d posiopivigv bf Ebkire Gssembly madiIGURE 2r oss- sect i onal
view of the insert nolded closure assenbly in FIGURE 5
the extended position FIGURE 7 is a top view of

re; S, Viel §3RE : [ bot t [
FIG@F@?osbﬁﬁasseﬁlgF@o@% I GJS%eEIE.%@IgFgIJ(%ERg 2?5 g pg:nt ?/Ialew

cross-sectional view of the insert nolded cl osure

enbly in the nested Siti W th optianal flow .
FIGPREYT op PedimCordieresil Rish it Tl BRAAQRRsuis &fapbly in the
nesté(pi)(i)s‘i’ti(?h Wath bp@dnat fleRSestAcibor @B hnd btivnal midiépdrosevent

nol ded cl osure assenbly in FIGURE 9 in the extended

position FIGUREl 1 is a partial cross sectional view

FIG&E{Et P Cils %Sp%ftFﬁ c%%?—gégﬁlohﬁsvié\g 3fhhe ifNertthSlsed Bobire assembly in
FIG.URE 9 in the extended position

FIGURE11 is a partial cross sectional view of two closures assemblies ready for pick up by

mechanical arm and parts gripper.

FIGURE 12 is a partial cross sectional view of a closure assembly inserted into the container

lid injection mold by mechanical arm and parts gripper

FIGURE 13 is a partial cross sectional view of a closure assembly clamped in a container lid

injection mold ready for insert molding
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mechani cal arm and parts gripper. FIGURE 12 is a
partial cross sectional view of a closure assenbly

w0 p®enosas i nto the container |lid injection nolBCHYA2008/000373

mechani cal arm and parts gripper FIGURE 13 is a
partial cross sectional view of a closure assenbly
clanped in a container lid injection nold ready for
i nsert nol di ngLi st ofLiBrefdmawitdiNtmbers Nunber
Description 1 container 14 body clanp flange 2
container lid 15 body skirt 3 lid flange 15A skirt
RORbEC IPRcptfdnosur e assenbly 16 skirt top recess 5
closure cap 17 skirt bottomrecess 6 cap bail 18 fl ow
redtri ctcontaingh 6A cap bail [ldwer bedy kclanp fangeopor ous
vent 7 cap. _hail..hinge 20 nmecghani ga| m 7A bail hinge
shgul dercogtaflef) lcrlts gri pper ;lg baﬁ%d%?%gae ranp 21A
grizpper [Maldngen | i ne 8 cap t is@gadedirtvpdojecl@n mol d cavity
insert 9 closure body 23 cavity insert clanp shoul der
10 4body chesure sgenablyi ty i nsert® vacklUhiOPITA®SY1 di aphr agm
se 25 re insert 12 @i ap ing 26
co§|e inscggr%tugec np shoul der 11? co%gg@%&c\%esb 27 core
ingert wapbain |ine 28 |id inj8ct ifoow nstrtBETAY LED
DESCRI PTI (]}\)l ﬁ A PRIﬁFERRED Ell\éB(I)I MENT OF THE PRESENT
all Jower wa

6 cap MICrOporous vemn

7 cap bail hinge 20 mechanical arm

7A  bail hinge shoulder 21 parts gripper

7B bail hinge ramp 21A  gripper vacuum line

8 cap threaded wall 22 mold cavity insert

9 closure body 23 cavity insert clamp shoulder
10 body neck 24 cavity insert vacuum line

11 diaphragm seal 25 mold core insert

12 diaphragm pull ring 26 core insert clamp shoulder
13 conical body web 27 core insert vacuum line

28 lid injection mold
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| NVENTI ON Referring first to FIG 1, there is shown a
container 1 having a container Hd 2 leading to lid
wo b@ngessSs The |id flange 3 incorporates | atchPCCAZRLS00373
and a gasket to close the container 1 in a well known
I t §
D P T A D AR ORI T Of B PRESENT
INVA3SHEIN Y 4 is used for both sealing of the container
and for fluid dispensing. The present invention wll
descri be novel features of closure assembly 4 that

ReférHH ‘ﬁ‘{ﬁ% b g, 'tl'ib‘i@ {st §h9611n ANDnia P e rha@i‘ﬁg Q%htaﬁietf ﬁﬁ Qﬂ@éﬁmg to lid
he cl osure by the insert nol

ﬂanEleBeffhse hd flange 3 amémaratzs latchingoherns raed aggslwmwclﬂsq the container 1 in

a W%F Igr\év 'm3 eén@? Skt quéer\sflﬁi% %{tﬁcq}eﬂ O 8 Slgrgas%o&b?%g%y insert molding

meaf®SThé ElBs186 assehibly P& Used SGHBH Jealihg of e esntametail for Al
cl osure body 9. The closure cap 5 1s nolded froma

dispepsing.i Thg presant irveptiens vilkdeseribe pevsh tﬂa@n@fd&fl@ures%ﬁ@n'@l&d‘ that
imofS80H5) ARk S Ll B Ph AR Pl B R0 B e

moldingmaethed or nore cap bails 6. The cap bails 6 lie

radially inside of the body clanp flange 14 and body
skirt 15. One nmmjor advantage of this invention is

Reférﬁﬁg nbli&o F18! 3, 1AL AIEEIE hseid 844 AGhoGAR aliRtdpectfieGatv Bior to insert

assémbl ed to the closure y 9 prior to insert
mOIMgdCtogureﬁs&ndzlp 4bash®wandhmcqmmoan¢syedn®c@nag aitwetpart assembly

of adPgsbee ceDe 1l P26 iy A £itshi BB St Pilded fromm platively stff

plastis SENEX ysude Bédya@ Raflolayd fromarelatively dieRbldpiastsc. tClosure cap 5 has a top
container lid 2. Part of container 1 and Hd fl an

flat panel deading quﬁW@rﬁldg §we e#it badhhingese/ qndegrieror gnasp 6%%1%&3 dpe cap bails 6

lie r?wa %ﬁﬂ dd@bﬁégleg%@n({]ﬁﬂé ﬁgna%eof%j%dg{g)ggg(ﬁf ;r’ﬂy g)nt%aht?zggr écﬁ/ahﬁge of this

inventiok islfhat thasing didnectdrady 4raddlcag Bailsso chzﬂﬂus@egﬂble&ai thé tlosure body

In a well now nner he di a agm seal be

9 PHQIR st o éﬁngp ﬁsm bfu 56 ?%nﬁéélliﬁy gfﬁﬁ%a%w Y. plam flange 14.
| eads to the relatively thin and flexible conical body
web 13. The nom nally conical body web 13 | eads

FIGo @ tispartialt apossesdytiariahmiewf A s gEF1GI 1anfdhdddsure assembly 4 attached by

insert molding means to container lid 2. Part of container 1 and lid flange 3 are shown in cross
section. The flexible closure body 9 is shown in the nested position. Closure cap 5 is in
threaded engagement by cap threaded wall 8 to body neck 10. Inside the body neck 10 is
diaphragm seal 11. In a well know manner, the diaphragm seal 11 may be removed by
diaphragm pull ring 12. The body neck 10 leads to the relatively thin and flexible conical body
web 13. The nominally conical body web 13 leads outward to body clamp flange 14 and body
skirt 15.
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skirt 15.FIGS. 4A, 4B and 4C provide a detailed view Z

of three possible arrangenents of the body skirt 15
whordaesssd the container |id 2. The coni cal borgT/asbnog/800373

| eads outvvard to the radial clanp flange 14, and

u I

FIG%BJA;_@ f&l&ega {l:érlgééglx\élg%t%’ %fr:]tﬁt%@ @g%nﬁle Qﬁgﬁ[\/%eﬁﬁﬁl stof the body
skirEs Iboridede the/&bhtaﬁﬁr lith 2c Thk icesicaldaids wep 1|3ri\amsebu(\mrd to the radial

br aces). bod di al cl am fla e, 14. Fl 4A.det aj .
clangy Q166 Ado i GrDET SITBERA oM PrinBdetenddnt by kist 153 The cap bail 6
crosg Thedh TRty 3hews R%a ?b§1ll( ld@ert\@Pl Y3 %fcﬁ 148 rﬁfiﬂlysiﬁ'\z\fa?d (and braces)

tom recess 17 or Dependi ng upon cust oner
body (mllal mga,mmﬂaqgvelﬁs El@eéIAainuulr;hsﬂkZSgs thgt thedpady elietrltSsin its peeferred
nt ai ner can_be attach e ody
ettt 350 et &Gt PR Sy Tocan kit Pl RBER i ori R
skirt 15 may include one or nore recesses or sklrt
proj ections 15A as shown in FIG 4B to aid nechani cal
Depgnding bpemeustomnerdpolinge pylymeca usgdband ppkaging reguirsmenisgths container
lid i 84&\5&9?5’1?% t(?gt{acfl cléxevMo%l 'ﬁﬁ@%l‘é of lcgﬁ}f%lf}gnons. The body
con I guration t at tachnment Ies
skirB 03 glay uﬁﬂludel”tﬂwpmlnwfe reckssepot :;krmlprdgemﬂ)ns 5 Sas 5h0vm m FIG. 4B to aid

artial cross-sectiona [ of the insert. .mol.d
me %@%Iraétaafgg% teafqly I” e dieshoves optainer A 2 o PBody skirt 15

w1‘dfyu1’.’l (Ea Mh&dny ! ﬁI thijseéoﬁﬁbﬁraﬁf)n Méeatlﬁélﬁnélﬁ 'rgl:he@. séféﬁl on the
cap Inge 7. The closure Cap 5 | eads outward
pol)on@topolymeebbudl hinges 7. A bail hinge shoul der 7A
facilitates the threading of the closure cap 5 to the
body neck segnent 10. An automatic threadi ng nachine

FIG( B9 a pAEIMINIro§seaéctigha® viedt Gitthe thsert ejctddd @m@mmﬂl@m in@he nested
nmate with the dianmeter of the cap bail

2
posisione Fhisdrawingshoye strpcivrel dgtpils of|thejean heilp S?%Ecapéed :hsnge% The

I 74 I
CIOS% n%%%eQ%@?ﬁg@%# |orr118 pl?lgrez bl ongésva ﬁi\ %Qﬁ hi ?@g 515{5111@&% facilitates
the tHa€adixgd 6f thé bigeurs leap b d@ﬂ& bBAy matk I;egtﬂeetml wmmﬂéomaqm thrdading

asserrbl d to th cl osure body .9. The hi n
machpic(ng et o dengned baurte it ghe digmgter of the
cap ‘Bﬁﬂ thﬂi Ptuﬁfl'g%ﬁéeﬂﬂﬂy B Prdj Eccﬁonz wilklide itnﬂpth¥ r&¥sObreated by the bail
ese ment s is a parti al
hlnger sbmsldse@AIaod bIaul hm@wr@ﬁp ﬂBe Thegetatingrptojkstions wilipush against the bail

hmge s%onHe}/s TA untll the cl%)s(urg cap g is assembled to the closure body 9. The bail hinge

ramp 7A discourages manual removal of the closure cap 5 and container tampering. See FIG. 7

for a top view of these bail elements.
FIG. 6 is a partial cross-sectional view of the insert molded closure assembly 4 in the extended
position. To extend the closure 4 the cap bails 6 are lifted by hand, a finger is inserted under

the bails and the closure is extended in the well known manner.

FIG. 7 is a top view of closure assembly 4 in FIG. 2.

10
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position. To extend the closure 4 the cap bails 6 are

lifted by hand, a finger is inserted under the bails
w@rpaonbsstl osure i s extended in the well knownP@EOAZN08/000373

FIG 7 is a top view of closure assenbly 4 in FIG

2, FI | S f,.clesuse assenbly 4 in
FIGF? E2 C§()t§)ll—llf ée Cﬁ]%\;‘vpéaaﬁlseﬁﬁ%l 4 1i@'died cl osure assenbly

4 with the optional addltlon of one or nore flow

restrictor tabs 18. Flow restrictor tabs 18
FIG¢9 shan A3y ingew gnaldgd ql%u%@s'q@pp]ty 4owith él%ﬁf&tll‘?ﬁalt 1t10n of one or more

f

ool Bl 16 Ll | 5ROl bR 0 of g
the pldsmme)fttlku Buidndening poiringndhe ﬂow nesfridos talps lsstﬁosmvwnras part of this

FI.G clearl modat e featu
invegion PRER ROt 0GR PELD R AERPIED b Cp ] ety aommodates
this fER@EE! SGhe A6k &1 MR ﬁ@l&arcmmaoédm@h pik ﬁié@@ibntah& clamping
use of beneficial flowrestrictor tabs 18. FIG 9 al so

arraagmn@tawhmpmrmat thejuse eplsnefieial Bow restricien tabyi8d Fibg- 9 also shows an
9) |
oppaTaRiop R VAR ek W e R BRI B ool ciabhitomtl 1

closure 4 in FIG 9 shown in the extended position. As

t he conical body web 13 is pulled froma nested to
FIGe X0 isrpeartiplssossisgetionahgiew obife iosert meldse clospite 4 FIGy §shown in the

exténﬂ%@f)% 1@’00 11& t?% HERRERR 'v&bbt NSis %ﬁﬂé@ﬂ%@%&%a k) e;géh&éa rposmon

ows two Cl osures”asse ies rea
the flowkestpictoytabs ﬂr&m*[aneumhrdanbnmz@ dogceepan the nyaﬂmplp@uglﬁin prior art.
The parts gripper 2 1 has a dianeter and taper to mate
with the inside dianeter of the body neck 10. A vacuum

FIGPA! s b @H)@iﬂreg ﬁés@ﬂﬁﬁes"@%ﬂﬂﬁfdr' Pk @ ByPa Wiebhar@éd$ B 20 and parts
positive pick up of the closure assenbly 4. The body

grippet 2k e parts giipper 23 huas a dingvateriand dansr m:mawvrlﬂl the mﬂ}ameter of

e BRAAFEE ool uBIE PG SR OGTRR R g s

p1cl§Kp bf thé 21c36iel 43¢ nitsly e dhe Bady Sttédhﬁfént ﬁd’hg 116 ngslfown in contact with a
opti num sequentl al parts feeding., FIG 12

sh
secqriddendyskit 5 by prefegrsdiarapgamesy oﬁ&mﬁ?r&gﬂn SQPW? paelptiyedy tall
tah gl 1 part
B ARS8k L RE Yo b G S o
feedingt he cavity insert 22. A vacuum seal is established
bet ween the flat annular body clanp flangel4d
FIG.12 shows closure assembly 4 delivered by mechanical arm 20 into vacuum attachment to
mold cavity insert 22. A cavity insert vacuum line 24 could be located at any position in the
cavity insert 22. A vacuum seal is established between the flat annular body clamp flange14
and cavity insert clamp shoulder 23. Using the same method, multiple closures assemblies 4

may be delivered to a multi~cavity cover injection mold 28.
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and cavity insert clanp shoulder 23. Using the sane
met hod, mnultiple closures assenblies 4 nay be
waledoonessetl to a nulti-cavity cover injection npCTCAR308000373
alternate installation nethod in keeping with the
[
An ;flﬁh{aft g%l}léﬁ%@gb@% %&glﬂgi&ivgﬁt}fé ?g‘lrglbztﬁ V%l}t?(ﬁf‘i@ ?oc‘gika( up the
closumesi by theeclgduac eap Hyr bcrdyotﬂamp] ﬂangehh4 rifﬂecbacls K:euldrbeqﬂatce& by robot into

Th rIs eld nlca friction fit in
the PR i tSebrs T GBHE 128 DRI )Y eRre il e t mold core
1nsei-t%‘ USIByE (e AGHarcR10f avASRITh tHEEghBIrd Ink&rt $dcuuth ﬁﬁér in @I further
ternate nethod of |oading the closure assenblies

altemgtetrw@etm%@%loamg theodenuesassembligs 4/isitoplace the chashices manually into the

L nsert arts | oadi
mold R Mgt i BOHdty w e PR Mol Sl Gty By motds are
used@Stlserélabol 6wits frkfow. 13 is a partial cross sectional

view of a closure assenbly 4 clanped in a Hd injection

nold 28 ready for insert nolding. Cavity insert clanp

S I I
FIGop%fésaqﬁaén% %gc%g g?cglr%égsdlé\g %g 8&)'5@110 ga%n%li]ﬂﬂa%%ganﬁdql?_ﬁ 18 injection mold
28 reddyrfpr insert moddingir €avith énsett mmm;eslmaklenm gndicdre umert clamp shoulder

movenent, during.the injection nDId rocess
26 applyiopPP§ing ﬁ\rnawgfobcﬁé g%‘aéf@ %?mre ﬂangen &s‘amﬁrfp{cs ﬁecures the closure
asseﬁib?ysh IfonPRRVERENt mﬁxg et 1ﬁj%@ﬁ@r[‘ﬁloﬁﬁh§ ﬁroé&s I ?h@ Pamaagﬂhn%d

the position of the core insert clanp shoul
presiurs jofl thetihwodusdd mukien plastic againsh bowdy attachipent si(mt ilﬁ i Opposed by the

Acc.or vV th

posipH g e ¢GRI Ierb SnpSeBleaRERG HelpoR k@ra i et fhe ooling
layoatd form ng the container lid itself are carried out

at the sane tinme. Wiile one nold cavity is shown,

mul tiple cavities can be nol ded si mul taneously. It

A S .

Acelidde B0y BRREER ARSLE The LB & e Al S R8I g the contaner
lid aadtfochning tﬁesconfalmdn didiitsekatd cmnrlétbasmlanthehame minfeorWhil€one mold cavity

pur pos illustratio i.ch.do not constitute a
is Sf@é‘ﬁhm@@e FREHiES 670 B ﬁ?ﬁﬁvﬂj URYLEROHIY of t he

i nvention. CLAIM5S What is clained is: 1 . Atwo part

cl osure assenbly for dispensing fluids froma
It widblt wideestod that the eleimsare limteuded thgdver all changes and modifications of the

preferred embodiments of the invention herein chosen for the purpose of illustration which do

not constitute a departure from the spirit and scope of the invention.
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configured for nmechanical |ock and/or plastic fusion
to a plastic container |id by insert nolding neans,

w@ atod/1edsesure body with a flexible nom nally ceei/cakoos/000373
body web, said conical body web leading inward to a
cylindrical body neck segnent, said body neck
i ncluding an internal tanper evident diaphragm seal,
sai d body neck al so incl udCha\IM& ernal threads
assenbl ed by mating threads to a plastic closure cap,

What 3 a‘ﬂegs‘ﬁfre cap with one or nore integrally nol ded
hi nged outer cap bails for manual body extension, said
coni cal body web | eadi ng outmardlé to a radial body
9

1. Actvempart ¢lasige asssmbly foodispensingoflvidafrgm 4 santajnasyithamiastie flosure body

aid, gap_ ball.s .in,th I SS ; . . .
confiy R BB P g i e motaing
meafi$, 381 ddsangsodiyrwith & Adkible bnsihgltyt ¢omical Body Wels; Isaigdwosical body web

assenbly as in claiml with said body clanp flange .
leading; imwandh gtotexindecal dody ngek seempnyy éﬁé%’&ﬂh gedkoagiudingap internal
r S | .
e R
mating tthreads td alpdabyic skisnte qapy saidoelomncé eapdwitly oax bainbse integrally molded

i al. [ l. £l [ [
inegd O o SHEL 1S3 b, SLATBALLANGE 18 ALyt

a radid¥ KbdyehingS Rhside, BRA bb@}nclgﬁiﬁiﬂéﬂgélﬁﬁbﬁﬁ*&r&' of ¥didl B4 biBlin the

per pendi cul ar outer surface, such that nultiple
closptemssanebly negedposittioryagidisap bailnfogther tracingsaid hody/clamp flange from
diN&i%glgIO sai d body skirt portions becom ng entangl ed.
radig’ 1%sur e assenbly as in claim4 where said body
clanmp flange and said body skirt lie a distance
radi ally outward of said conical body web and said cap
2. Aglopare asmbly ayinplaim hwphspidhedy elsam Ranee ¢xendipg outward to an
. . . J . .
oo SRR I Rl ol S0 O D) o e
directdoni.ty insert clanp shoulder.6. A closure as in claim
4 where said body clanp flange and said body skirt lie
a distance radially outward of said nonminally conica

3. AeR¥urtebseiifly §§i'ndc1£ﬁpzd Réthlsgid bdal dkikEshr@dn &liéiiing A8MYLsubstantially

adapted to be inserted into a container lid injection
beyonsl shichbetlybdathp fldngeyimedtbenon both directions.

4. A closure as in claim 3 with said body skirt portion having a nominally cylindrical
perpendicular outer surface, such that multiple closure assemblies may be conveyed

sequentially without said body skirt portions becoming entangled.

5. A closure assembly as in claim 4 where said body clamp flange and said body skirt lie a
distance radially outward of said conical body web and said cap bails, said radial clamp flange
configured to be inserted into a lid injection mold and be held by vacuum, mechanical interlock

or other means to a cavity insert clamp shoulder.
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mechani cal interlock, conpression fit or other neans
to a core insert clanp shoulder. 7. A closure assenbly
W@g00vnosskai m 5 where said cl osure cap and sai dPCHpA2008/000373
bails are radially smaller than said cavity insert
cl anp shoul der than such that insert nolding can be
done with said closure cap pre-assenbled to said
6. Actlosure es imodyim 8 whérecshmishody cleswe ftinge and shild bodpiskirtdie a distance

.Where said. cl osure body.is, c red d e c

raciaffy Qi oo ot fa Bl OB R S by et il damp

ﬂanéb%dagtealtélﬁpﬁﬁell@&i M@&@ c&ﬁmﬁelqm ﬁ]écﬂ&@ hrol&blﬁm 1%1@ By 98¢uum,
said cavity insert clanp shoulder such that th

mechasiied! interlieqke pethprgssyon fit enpthdr neang tha egre sm@ierttclarmeshoulder
radially outward of said core insert clanp shoul der
and/or said cavity insert clanp shoulder. 9. A closure

7. Aosieairbhiseably &b iglciiim Bwhére rsﬁd&ﬁisdre(?@p @nd Bsie rchp bduaywe radially
shoul der is radially larger than said nom na

smallerrhammsaidberyjtyiptst almm skoulder dhanesurh that insext m%d@& 6} bredone with
sald\%g%ﬁ}efl%p Q,g\ -8%s@ﬁ81eﬁqo el n&Sal%eHOB t said conical body

cl osure asse y as in claim8 with one or
nor e optional flom1restrictor tabs to stabilize fluid

flow are in ed at nterv s around .t he ‘
8. AgPrResenTiy S FE e oty GRS Dobias SAruPd Aty e closing of
said Qﬂdeiﬂﬁctflérﬁi%ﬁi x@ﬁﬁ‘ sH@b8dy Elﬁﬁl tﬂaﬁh@ﬁﬂn@ RRH 8 be@¥eln said core insert
radi‘ally larger than said flowrestrictor tabs such

clamprghouldeesaid bavitydnseri ¢lamp sh@édﬁr@ndl mteths akiglly depending portion of
said é)ﬁgy F_H&tl%,rs ét(f T?@’n ulﬁ%’ﬁ.lais ? 58 Cﬁ)ges %rs?elﬁg ﬁfnp 8%%#1%12?“ s34 cavity insert

cmnqnngﬁ&efence 11. A closure assenbly as in claim4

where said body skirt includes one or nore annul ar top
recesses and /or one or nore annul ar bottom

9. Ag Flg{?l%? %iseﬂrﬁog{ Al iR nggg@ J%k%%r?fl%ﬁgp‘g&l%{%ﬂ§ rald@ally larger

I'S asse securely
thancaidmonainaldyncdmicad odly vobitwithneaid bord ifwerti oy shombded iplaging no

neans wher e nol stic flows into said annular top
CIaI’H’é’&%%ce%ﬁaHﬁﬁﬁﬁl ﬁ%mg%@ﬂoé MfPout ward face of said body

skirt and into said annular bottomrecess creating in
cross section a "C clanp” shaped nmechani cal |ock of a
10. dutdeswe assambboastm@lmme wiih dngoumorskaptional flow restrictor tabs to stabilize

fluid flow are integrally molded at intervals around the perimeter of said conical body web,
where said radial clamp flange and core insert clamp shoulder are radially larger than said flow
restrictor tabs such that the mold core insert can enclose said flow restrictor tabs upon said

closure assembly insertion and lid injection mold closing without mechanical interference.

11. A closure assembly as in claim 4 where said body skirt includes one or more annular top

recesses and /or one or more annular bottom recesses.
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13. A closure assenbly as in claim5 where said body
skirt includes one or nore intermttent top recesses
wW@nwboossehe or nore intermttent bottom recessBGT/CAZ08/000373
closure assenbly as in claim5 where said body skirt
0 o) . r. .
L2 o A AN s B SR E held in
combinattdnatiorsatd oohirer $idiby itkedymeldingtmeans mdaesmolten plastic flows into said

ircunferentially a lar, or.intefrm.tient oneiries
el R s robeH ROy ik s 6 G be SRARDIANG Said annule
bottddy teebss¥@édtin@fin SAsH sRAEY a Sk dldm ’1§1a£@c[‘miea§a%§6al 1Rk @e4 substantial
cl osure assenbly as in claim13, 14 and 15 that is

portigs o€ sdidl bddwskdrtsecurely hel d in conbination to said
plastic container |lid by insert nolding neans where
nmolten plastic flows into said intermttent top or

13. Aolob@@akRetIE eSinVlaifdd heReaRIBOde sRirtihtingésdie d@more intermittent
recessed bel ow the nom nal outer wall of said body

top regassRsIReier 0§¢<P‘?W°€r‘é@fmﬁ§n‘é\bma‘ﬁﬁsﬁ$' interlock. 17.
An insert nolded closure assenbly as in claim12 and
16 that is assenbl ed and securely held in to said
14. X olokarenssenttilylabin dlaines tvhamwe! sdidigpdyskirsineludesesueb icombinations of
| asti.c heats said body skirt material, thereby
am“g*}fég i@F‘Zﬁ“ﬁﬁmé%B%ﬁ{B’él?%t%@cﬁﬁe%f the skirt material,
whi ch subsequently fuses with the introduced nmaterial.
18. A closure assenbly as in claim1l where one or nore

15. Aclhsueasssaplpas insclaimes ahereshiskbady skiat cldessecircandengntially annular
. bail hinges, .said ca i | .hinges Vi ng,.bat h.a.hi nge
or ingsi e BeBetrRe PR st B anafn PR St TR i P U wal of
said 6b@pslig. cap to said cl osure body by nechani cal neans,
and a hinge ranp to resist unthreading of said closure
cap during product handling.

16. An insert molded closure assembly as in claim 13, 14 and 15 that is assembled and
securely held in combination to said plastic container lid by insert molding means where
molten plastic flows into said intermittent top or bottom recesses or said geometric protuberant
or recessed below the nominal outer wall of said body attachment skirt creating a mechanical

interlock.

17. An insert molded closure assembly as in claim 12 and 16 that is assembled and securely
held in to said container lid by insert molding means where molten plastic heats said body skirt
material, thereby plasticizing a boundary region of the skirt material, which subsequently fuses

with the introduced material.

18. A closure assembly as in claim 1 where one or more closure cap bails are attached to said
closure cap by bail hinges, said cap bail hinges having both a hinge shoulder to facilitate the
threaded assembly of said closure cap to said closure body by mechanical means, and a hinge

ramp to resist unthreading of said closure cap during product handling.
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