EOCKABLE CLOSURE FOR A .CONTAI NER Thi s invention relates to a closure forg;%V
a contairner, for exanple, a lid, Wwhi ch may be rel easably fixed toiog?ggo
cont ai ner haV|ng an annul ar lip. Contaiper and cl osure conbi nations

6?esent{y known te the art generally cBh3ist of injected nolded containers

ard/ |i'ds wherein one or nore |ips or edges are nmol ded i nto one conpo- nent.

whi I’'& mating grooves are nolded into the other conpo- nent. Locki ng of
the. gt osure to the container is commonly provided by dianetral sizing so

that the marginal edge ofLOCKABLE nﬂBOSHEEstF@RchedCONEmE@EEhgagenent and

the conponents snap i Nt 0 =meeket —Eeit=t-onn fr=—t=fre—comomart angenent, the
one or nore lips or edges and mati ng grooves require a negative draft in at
| east one set -of nolds and therefore necessitates longer chill tines in the
mol di ng oper ati ofhdes timventiomearelateschn 8eclosvre=Foma &€ r

t he component fromthe nold. The degree of negative draft eqU|red i S
direct!y reexsmple; ehdith whichoney be reiegssblyefixed Yo a qaniainey

the degree of negative draft and the difficulty in renoving t he conponent
from t he nobheving ag epmlamcliBeurity of the | ocking arrangenent.

Further, the nore secure the |ocking arrangenment the nore diffi- cult it

will be for a user to renove the closure fromthe con- tainer. The
difficulty in realonvtabnehe aridsclesureofcambimaeionsi praisentilyyr known to the
appl i cations where ease of renoval of the closure w thout the use of tools, '
i's desirablaxt| genlerabby cbniwﬁhlnérsﬁlﬂcpadan%dBélﬁpmﬁaknmgﬁamﬂé;1lds

cylindrical netal cans have been the industry standard. Ile
~wherein one or more lips or edges are molded 1nto one compo-

nent while matlng grooves are molded 1nto ;he.other compo-
nent. Locking.of the closure to the container is commonly
provided by diametral sizing so ‘that the'marginal edge_of the
lid must be stretched durihg eagagement'and the components
snap 1nto locked p051t1on. In the common arrahgement, the one
or more lips or edges and matlng grooves require a negative
draft in at least one set of molds and therefore necessztates
‘longer chill times in the molding'operation'so that the material
'can be deformed while withdraﬁingjthe component from the mold.
The degree of negative draft required is direcﬁly related to the
holding power of the closure, that is, the higher the degree of
negative draft and the dlfflculty in removing the component from .
the mold, the greater the securlty of the locking arrangement.
further; the more secure the locking arrangement the more diffi-
cult it will be for a user_to remove the closure from rhe con-
rainer. The.difficulty in reﬁoving.the closure is often objec-
tionable.for applications where ease'of'remOVal of'rhe closure
: w1thout the use of tooLs,.xs de51rab1e. |
In the case of. contalners for paint and 81m11ar substances,

cylindrical metal cans have been the 1ndustry standard. Wh11e'



. closures for these cans have been successfully de5|gned and t he

i nati on of can and closure or |id passes various tests, particularly
shi pping drop test, the use of netal cans are objectlonable both -
because 5 of relatlvely expensive materials used therein ant the |nab|I|tx~’
o] convenlently nest enpty container S$&or econoni cal shi ppi ng anhd storage.
Attenpts havesderds NBee tﬁesél chas mh@ecbéérﬁséu@cé@é‘f@lﬁﬁr&eé%néél nt and
simlar substances, but.cl suresf?e5|gg5g& such con* éo tainers 5
general |y RAROENG SORREAABEOROR AP Ik FRP BITT HE of BERRSEESt he

cont ai ner, wamhdmsctéstaLlpartﬁeudmmmyuﬁhewshﬁppimgL&EopndeSDnta|ner does
not pass t u | i est

I deally a (k:k‘r éé % (E)gulin(éiggE fL: a%a@]rtGe %hﬂ cééé/]ac%)l{geb)% 19&:82?%2 ?%ught into
and out 6f ¢Hckelativebyeespensive maé’-amrﬁla neged | thepeim dand tbel i cabl e

to contai ne{)ﬁ 21911 Y& 1 PYSe ?m,gf..égln% xt éggg #FC#I | tt :PanP Ofosi npl e desi gn .

produci bl e by conve tlona In e Or no negative
draft. The sseremierl sehipPRingoa ﬁﬁﬁﬂé?ﬁ}tfﬁi%#@ﬁkﬁeh%%%ubﬁebe

relatively piulepesoderil oket ho10REE H1As e Ut ucdi &NESE pAencORRAl ner and
the cl osure shoul d have self-reﬁﬁln g Iockln neans_whi ch retains its
a

unl ocked orSiBHI@% FIRFFRNGRS - e FREKEUCANGOBAl ocked .
by the weertalﬁénes Recatly daverty @rdmed@ ﬁ@r@&%f&ﬁvéomcﬁingll of

_ t hese desi def ai:he c osgrgsgnt t gv%rgnlt%r}_ <-3rr0,vI deg spec:?ffcr:aelfaw

combination of closure and container does not pass the

test requlrements, particularly the shipping drop test.
Ideally ‘a closure should be leckable and capable
15 of being brought into and out of locking engagement -
~ with the container. It should be applicable to_containefs
of various materials and construction and be of simple
design préducible by conventional molding methods with
little or no negative draft. ' The means for sealing
20 and 1ock1ng the closure should be relatively independent
of the material or construction of the container and
the closure should have self-retaining locking means.
which retains its unlocked or.locked condition, and can
be convenlently locked and. unlocked by the user. The
25 present invention seeks to achieve saome or all of these
desiderata. : . _

The present invention provides a closure having
an annular portidn'adapted to be'disposed in contact
_w1th a portion of an annular outwardly and downwardlycﬂ@dﬁ?

30 1ip of a container, with tHe closure having shoulder
‘means, integral with the annular;portlon, for lockingly
ehgaging the annular lip of the container by pivoting
about the end of that lip to move into and out of contact
with that end. There is a bending means which applies

35 leverage'to the shoulder means to cause that pivoting,.
and this includes an annular continuous portion. The
effect is that the shoulder means is held either in
a substantially unstressed locked condition against the



aﬁ annular'portion adapted-to be disposed in contact with a portion of an 6.
annul ar. outwardly and downwardly extending 30 lip of .a container, with th T
closure having shoul der nmeans, integral with the annular portion, for |
I'ocki ngl y engagi ng”the annular |ip of the container by pivoting about 'the
entqf that lip to nove into and out of contagg_mﬁth‘that end. There is a
bending nmeans which applies 35 | everage to the”“shoul der neans to cause that -

pi vor¥ng, and thigd ncludes an an érlﬁﬁgtBPUQHSaHQQF%@QeSSEQeu%Hf%%%gtzd-

that the shoul der means is held elther substantiall'y unstresse )
condi tion agai nStedfifi tion 3 e%done embodimeflt Eg@ khBulBer Re@RsURARL essed

unl ocked condition. |In one odi ment the shoul der neans has 1 ndi vi dual

shoul ders ext endijigifviid N ROWLd&F s POkEeRAiAG ERBmCEASUARNUARE F@&&@mer'
pref erabl e enbodi nent 5 conprises a continuous annul ar shoulder. [n one :

embodi nent the beymlitie rElRssuts, aandi 1h SnbeRdrngribferable shboddeventeans
whi ch skirt may be of uniformthickness or may termnate in._an annul ar

portion of inéreasmprisekresonvirueas annabarhehoaitiedi.medh, ohlee emdrediingnt
means conprises 10 a plurality of spokes or ribs extending fromthe : :
shoul der neans, . \her dendigog . nemnsiel s eat sbarbf ekhendpoges rome thieoshoderldeans
adj acent thereto is levered by themto deflect about the annular |ip of the
contai ner into ameéang wWichhoitint engrgeeenf whiformethigkoesshercory
: terminate in an annular portion of increased thickness,
whéreas_in another embodiment;_the bénding means comprises
10 a plurality of spokes or ribs extending from the shoulder.
means, whereby upon_the_defléction of the spokes the
- shouldermeans adjécent thereto is levered by Ehem to
"deflect about the anhuléf lip of the container into
and out of locking engagement with the lip of the con-
15 tainer. The plurality of spokes in the last-described
embodiment.méy'intggrally'terminate in an anﬁulér ring
;of greater thickness fhan the spokes. |
‘The closure. of the'present invention preferably
includes'aﬁ'annular wall positioned inwardly of the
20 annular'poftion pféViouély described,.the annular wall
having at least one portién which is adapted fo contact
a portion of a wall of the éontainer'to.provide a sealing
'ehgagement with the container wall. The closure of
the preéent inveﬁtioh p;eferably'aiSOIiﬁcludes ah annular
25 portion of less stréngth'tﬁén thé portibﬁ adapted to
be diépqsed in contact.wiﬁh_the apnular 1ip of the con-

tainer, with the annular portion of less strength being

positioned adjacent the shoulder means, whereby upon



. _tainer. - The plurality of spokes in the |ast-described enbodi ment may )
_ tegrally termnate in an annular ring of greater thickness than the.
spokes. The closure of the present invention preferably includes an annul ar
wal | positioned inwardly. of the 20 annul ar-portion previously described, ,
the annul ar ‘wal | having at |east one4portion which is adapted to contact a-
portion of a wall of the container to provide a sealing engagenent w th the
cont ai ner waleflection |k kke dpepfingr BEBRAE /i KRenFNGN P&t SICARS also ™Y
i ncl udes an annul ar ortion of Iessﬁsﬁrength t han the portion adapted to

25 .
be disposedH%YQﬁﬁn%Rﬂ? ﬂ?nFtﬂ%rBhﬂﬁlﬁ Fﬁspstﬁgngﬁur tainer, with the
Soans  whor ebyupon e JtoSRebla EAR8uRE0 ' RRE] SR SRR i Ll e
i vots_about t.he portion of | ess ~ength. The | ock: | 05 £
reans VoL Aol U 0041 G1eR' ) EicoThit ol S A RIS o

various § _gaierisalis allth COOSLENGEERDR 06 rPXRIRY R ATRIa1Cq AN 2

pl astic Contalner-. .al ner -nmus '

Mo

have a‘radial Iy projecting and

downt urned appl Al 44 AV REntHEnEPEN! Bliel @oRtaGn@Tethudt HiRyE!psure of the

present invention,” but otherw se the shape and construction .of. the

container 1QadialNG} p¥ofSPEERg AAd! ABWRLAEARYE amneNEONip RBSEE abhy, the
cont ai ner includes "a tapered annul ar wall adjacent ' S '
opening to be closed by the closure Qf;the present invention,
but ofherwise th§ shapé aqd-const#uction_oflthe,container'
161 is not of congé:n to.the pfesent invention. Preferably;
the container'inclu@eé‘a.tapefed énnular wall,édjacent
tbe annular 1ip_again$t which a Qéil, for example thg
saia annular wall, of the closuré_may be placed in sealing
contact. The closurelgf the present invention is
15 ﬁartiéulafly.uSeful_wifh plastic ¢6ntainers,:for example,
plastic paint.péils having such an annular lip. |
| ., The iockable”ciosure of thé_present ihvention'
is preferably manufactured of resilient materiallto
fofm a_pliable c105ﬁ;e or:lid.. More préferably the
20 closure is preparéQ'by injection moulding of:a.pliéblé
plastic_material,_sgch as polypropylene or polyethyleﬂe
or similér_blaétic'materials and mixtures of_such materials. :
Closures bf.the presént invention constructed of the .
_ descfibed matefiﬁls are relatively pliable and can be

25 plaged‘over and/or into the opening of the“contaiher

with a portion of the closure in contact with



the .annul ar i p agai nst whi- ch a waII for exarrpl e the said annular wall, @
t he ‘cl osure may be placed in sealing cont act. The closure of the present ’
invention is.15 particularly useful with plastic containers, for exanple,
plastic paint pails-having such an an r I'ip. The | ockabl e cl osure of
thé”mesent invention' is preferably manufactured.of resilient material to
forma pli able closure or lid. MNore preferably the 20 <closure is prepared

by i Mection theulldmehfthe dordtd net astIn sachrpabitionh &hepbendingy meens of
or polyethylene or simlar plastic materials and m xtures of such

mat eri al s. cltésmreéoemtmelprsmramyntumhuconét rand cdtofzere st&F¥esed Upon
naterials are relatively pliable and can be 25 placed over and/or intg the
openi ng of t RPRAFING r?erd%"c‘f?’?ﬁ WQ# o¥P okhe h@eE¢b§ﬁr@ePﬁscoﬁP&ctbeﬁdt1W9 means

-5- the lip of the contajner. such positign, the bending npans of the
closure i's g&idlalls Gﬁi‘-&?ﬁ&ﬁdaﬂd’“ﬂ" y s??‘és?“tﬂﬁ&ﬁlé’ppﬁ%‘%’g“% HBﬁnmlder
f to the_bendi be- defl ected d
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continuati onpind fifg 2RR'dn@tdRd 94 tJFélﬁjEf bfoUIWer means of the closure are
placed under sﬁress and are forced £oward the annular lip of the
. container. The continuation of the aoplication of the deflecting
: force to the bending means causes the bending means to assume a
jdownwardly position where ﬁhe bending means is no longer under
‘stress and the locking condition of the shoulder means to the
- annular lip is retained until a external deflecting force is
applied to the bending means in an opposite, upward direct_ic)n.
The operation and'construction of the closure of the present
1nventa.on w111 be further understood from the following descrlp-
tion of the drawings and exemplary embod:.ments. -
In the drawings: _

Fig 1 is an elevationel view, partly in section, of
"a closure embodying' . " the present invention apphed to

'a-container with the closure in a locked condition. '
- Fig 2 is a fragmentary, exploded, sect10na1 view of

& closure and container similar to that illustrated in Fig-1

- with the closure i its unlocked condition.



position where the bending means is no |onger under -stress and the |oecking
condition of the shoul der nmeans to the annular lip is retained until a =,
ext ernal .defl ecting force is applied to the bending neans-i’h an opposite, ,

upward direction. The eratiion eyyg ﬁgﬁggfyctég@tpgngfevfggsggeagg t he

present invention wll be further under st ood’ from t he fol | ow ng

escri p-~
tion of the dnawhRes a3 HIIMIMEY EINosk @ads. ihnrige2dsaviviag: thied 1 13
an elevational view, partly in section, of a closure enbodying

the present icnveiire0inlids abdked cowdi i cwrwith hehbeust a6kea tona | ocked
condition. Fig 2 is a fragnentary, exploded, sectional view of a cl osure
and cont ai nedigiion @f tuthd diosutedeigdshowrki in lbnokért béneglosure in its
unl ocked conditi on. -6- Fig 3 is a fragnentary, sectional view of the

cl osure ahd cont ai ner Hilg Ustirsatagd erev@gi@nahovniey, t partiailyeinn its
|.ocked conditi-on wth the unl ocked con- dition of the closure being shown
i'n broken |isesti®n, of anothmy embediment cofittbearlosure pérthelly in
section, of another enbodiment of the closure of the present invention. Fig
5 is a fragnPRESEPthIVAREAULY of the closure shown in Fig 4. 10 °

Fi 6 is a fragnentar S ctlonal view of still
' g g %’ % a fragmentary bottom view of the closure

% frorce to the bending nmeans causes-the bending neans to assune a domnmardly

shown in Fig 4. .

10 Fig_67is a fragmentary, sectional view of still
another embodiment of the closure of the_preséﬁt_invention
shown inunlocked condition with a“édntainer, with the
locked GOnditiOn and an intermediate condition of the
closuré being shown in brbken'%ine.

15 ‘ : Fié ? is a view similar-to.Fig 6 showing still
another embodiment'of-thelpresent.invention._
Fig 8 is a simplified, fragmentary, partially -
"séctional view of a closure for the purpose of illustration.
'Fig 9 is a fragmentary sectipnal view of the

20 closure of Fig 8 illustrating the forces and déflection
of a closure beiné placed from an unlocked to a.locked.
condition.

Fig 10 is an elevationai view'0ffthe simplified
closure.shQWn.in Fig 8 showing'ﬁhe deflectionfof the

25 - closure in broken lines in belng placed from an unlocked
to a locked. condltlon.

Fig. 11l is a fragmentary, sectional view of a
simplified ¢1osure for the purpose of illustration

showing the locked and an intermediate position of the
closure in broken lines.’

RPN it e



ahother enbodi ment of the closure of the present invention shown |nunlockeégéé?
conditiaon with a container, with the |'ocked condition and an internediate :
condltlon of the cl osure belng shown in broken Iine. 15 Fig 7 is '
a“view sinilar to Fi.g 6 showing still another enbodi ment of the present
invention. Fig 8 is a sinplified, fragnentary, partially sectional view of -

a clasure for.the purpose of illustration._Fig 9 is a fragnentary secti onal

vi ew.of the 20 closure of Fig 8 iIIustratlﬂg the forces and deflection of a

cl osure being placed froman unl ocked to a | ocked condition Fig 10 is an
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to the drawi ngs, the reference nuner 10 generally |nd|cates a closure or
lid in accordancqpiddadd &dy adtid rw&s%m& a{eihozse&ﬂag 't% 'anfc%ﬁ(i%(iri‘éi:f

use.in closing and | ocking to a contai ner 11 having a we with a _
radi all'y displsacad dewisy @ wall with a :ad:.ally dlsplaced do_wnwax;dly
| extending annular lip 12. Container 11 can be formed of
vafious materials; iﬂcluding_metal or plastic, as shown,
and may be cylindricél or have a tapered side wall to
facilitate nesfing of a plurality of empty containers.
10 In addition, container 1l may have a recessed bottom,
_ as shown in Fig 1, to facilitate stacking of containe:s
which have beeh closed and locked by'closures'io.of the
-present invention. In4éddition,-container 11 preferably
includes a_taperéd annular upper wall portion 13 (as.
15 bast shown in Fig. .2), with the annular.lip 12 extending
therefrom. |
Closure 10 has an annular portion 14 adapted
to be disposed in contact with a portion 15 of the'annu—
lar lip 12 of qonfainer 1ll. Closure 10 further includes
20 shoulder means exténding from aﬁnular portion 14 for
lockingly engaging'annulaﬁ lip 12 of contaiper il. In
the embddimenfs shown in Figs; 1;3, the shoulder means
extending from annuLaf porﬁion'l4 is an annular shouider -
16 which is adapted to pivbt about the end of aﬁnular
25 1lip 12 of contéihe; 11 into locking engagement therewith.
Shoulder 16 is illustrated as forming an annuiar edge

17, although other configurations, such as a flat or



.extending annular lip 12. Container 11 can be formed of various materi al s, *
cI uding nmetal or plastic, as shown, and may be cylindrical or have a
dapered side wall to facilitate nesti ng of a plurality of enpty containers. o
O In addition, container 11 may have a recessed bottom as shown in Fig b
to facilitate stackl ng of containers which have been closed and | ocked by
closures 10 of the present invention?/Atn-addition, container 11 prefer ab{y
i ncludes a tapered annul ar upper wall portion 13 (as 15 best shown. in. %

Fig.. .2),. with. the annular lip 12 extending therefrom Cosure 10 has an
annul ar portP6nr974n§E§pt5é¥¥ﬁ§9%e“H|%%%%dsﬁﬁtéﬁht gan Wet mtd liged.on 15 of
the annu- lar |lip 12 of:_contai ner osure_1Q further includes 20

shoul der neans ext endi g5 %uf%?tlb%ﬁ%ﬁﬁlﬁgeﬁofielf&@ﬁtﬁéﬁlf engagl ng
annular lip f _contai ne I n t nts sho |n Fi 1-3, the
Shoul der nbaREnGkREnBEAGS AHARRIE AlerAruhies Pedds dem, Tdet 16
which is ada ted bout the nd _of anny Lar .25 Li of co.nt al ner -
11 into | ock ﬂa Ehaaggﬁé‘ht %é?ee%/ﬂﬁ hgb% u?ﬂ%? 1% |1§'p| I:leuﬁ%r2 A% i ng
an annul ar egge 14n %teh %ﬂ%‘?{ sconfl gurations, such as a flat or

-7A- or rounded surface in.cross sectlon can be utilized. Cosure 10 _
further includes deflectable bending neans adjacent the shoul der neans for

def |l ect -



i ig the shoul der neans about annul ar ljip 12 of container 5 11. In the 2

enbodi ment s -8- shown in Figs..'1-3, the bending neans conprises a skirt

in the formof an annular wall- 18 extending from shoul der 16. Annul ar. wal |
18 ray be of unifofmthickness and may be relatively rigid or pliable with

resgect to the remai nder 5-of c¢losure 10. osure 10 preferably includes an
annufsar wal | 19, positionedi nwardly of annular portion-14 and having at

| easéc0ne portloﬁhQWnMMQﬂFM§${i edthe kepding mepdFt FOMPELSRE B X idfon

annul ar portion 14 of closure 10 being 10 placed into contact w th portion

15 of lip 12. UpdR &8 farmobam 3Rl aF %%H bR extapdipgr from shogdder

'l 19 of cl 10 w t d
rgspectlSelg,ozgr?easﬁnpwa Sﬁéﬁbqngéﬁg ﬁ%gb%EaE%ﬁQEFBsﬁﬁ &Beﬁﬁdan% may

container 11 are, estalhlished, as, 15, best n.Fig. 3. 1 .
tapered and can 98 3 EFﬂ (1¥nfﬁﬂﬁﬂn%5 ﬁgigg?ﬁrﬂégk §eﬁp§§%oh8 %&FlrfT%éﬂ9er
a bottom 22. F er] he enbodi nents shown in Figs. 1-3, closure 10

i ncl udes an annuP of less 20 strength than portion 14 which is

posi tioned adj acent the S %¥¥$J¥§iﬁ?ef§ éﬂi§1§H§99EEEUEnSQBHLQSE 11 19,

Portion 23 may -have |l ess stre por I on aving a narrower
cross-section th%%q@&ﬁ&bﬁ&n%%rd¥§“3f”annu1ar portion 14 and having at

least one portion'20 which is adapted to contact a portion

T

of wall 13 upon annular portion 14 of closure 10 being
10 placed 1nto contact with portion 15 of lip 12. Upon
contact of both annular portion 14 and portion 20 of wall
19 of closure 10 with lip 12 and tapered wall 13 of
| container 11,ffespective1y, at least two areas of sealing
' between closure 10 and_container 11 are established, as ’
15 best shown in Fig. 3. Wall 19 can be tapered and can-be a
_partlof an_annular wall formed by a second wall'zi and
a bottom.22; | | )

Furthermore, in the embodiments shown in Figs.
1-3, closure 10 includes an annular portion 23 of less
20 strength than portion 14_which is positioned adjacent
“the shoulder means, in this embodiment shoulder 16.
Portion 23 may have_less strength than portion 14 by
having a narrower cross-section than portion 14. Annular'
portion 23, having less strength than portion 14, serves
25 as an area of pivoting of the ehoulder means as the
latter is placed into and out of locking engagement
with annular 1lip 12 of container 11 upon deflection
of the bending means, e.q. wall 18, between its upwardly
and downwardly pOSitions. ‘ _
30 Reference is made to Figs. 8-11 and also Figs.
1-3, reference numerals. in the latter being utilized
in the simpli- |



#

. qapPprtion 23, having less strength than portion 14, serves 25 as an area of
34p|vbting of the shoul der neans as the latter is placed into and out of
ocki ng engagenent with annular |igpgl2 of container 11 upon deflection of,
“the bending neans, e.g.. wall 18, between its upwar dl y and domnmardly g;
positions. 30 Reference is nade to Figs. 8-11 and also Figs. 1-3,
ref er engge@Uidlewss of the |£36i-1€éerbn9aél§éi-i56d sitil¥r SéI®hénts, fo¥ r,g]
fied views of the forner to describe simlar elenents, for the purpose oO¥

i |1 ust rpatpgse he£pilluistratdngortieipineipl 8cog! eputatqfont E RIRS ¥losure
invention. To close and secure an opening in a container 11, closure 10 is .
pl aced ofethenpresent hénogagiiop .\ tToaelesy #£indt sedute ain Cbp&uiﬂglﬁnl a
contac¥ with portion 15 of |lip 12 of the container, and with portion .20 of
wal | 19comtaimernct 1w chosaper dd vic8 |plitced d;hercanaanneb theAopening tvhatth
Figs. 9 and 10 represent a portion of the annular wall 18 of closure 10,
arrow Jannwliatapertien pbéi oforclesunet d0 iin Fegnteckawiditavporhion| 11 526 n
Fig. 10)_ of the ed of wall 18 (the bendln means) at its. upper,
“unst resk®R, Lﬂﬂ@gk ®osontainaryopnd Wik apes tirnpad ttPgnW(asllJm f9r Ilyl *
t he dlaneter% of .the edge of wal]_ 18 _at-i't%:lower, unstressed, |ocked

posi t | FPRFRGL ¢ Wd thy FaBerRE Mt i13 Ekdhe | feRtaAReesi gARFUALRY that |
nuneral T8a. ~Affow 32 1ndicates the Position{agai n~sinilarty the——" """
di anet d#3ges Shandwdf rienresentald aertnoex ef the japrelaw wall 18 of'

closure 10, arrow 30_1ndlcates the pos1t10n (diameter if Fig. 9.
. . . |

was;drawn,in_full_as_in'Fig._JO) of the edge of wall 18 (the?
fbending means) at its upper, unstressed,.unlocked position.

Arrow 31 indicates;the position (similerly the diameter) of the

_edge of wall 18 at its lowet, unstressed, locked ‘position wzth.
the wall being shown in broken lines and deS1gnated by numeral
'18a._ Arrow 32 xndlcates the position (aga1n similarly the
dlameter) of the lower_lzmlt of wall 18, i.e. at its Junctlon{'
with the shoulder means upon wall 18 being at its upper,'unQE
 stressed, unlocked position.. | o
Upen appliCation of a force to the'edge of wall 18
as indicated by'srrow 33, with a fe&etion-indicated by arraw
- 34, as.ihe force applied at 33 increases, wall 18 will deflect
‘downwardly and outwardly approachin§ the positioh.indicated as -
_18b. 'During the application of'fofee_at_33, the upper bortioné
of wall 18 is.subjeeted to_increased_internalltensien due to
the increase in the diameter of wall 15 from the position:
indicated by arrow 30 to the position'indieated by arrow 35.
As the meterial_of closure 10 is resilienﬁ..the lower or inher'

limit of wa11'18,iS'fotced into compression and tends to reduce



*W th the shoul der nmeans upon wall 18 being at its upper, un-. stressed, JL’“
unl.ocked position. Upon application of a force to the edge of wall 18 '
indicated by arrow 33, with a reaction indicated by arrow 34, as the force

vapplied at 33 increases, wall 18 w Lhgdefl ect downwardly and outwardly
approaching the position indicated as 18b. . During the application of force
at. 33 t he upper portion of wall 18 is subjected to increased |nternal

"t ion due to the increase in the diameter of wall- 18 fromt psiélé)n arrow

i.cat ed by ;3/ roNe 38 ilameter pehetreat | frdomattde b?°§r1rtd\)9’35m Y
materlal of closure 10 is resilient, the lower or inner limt of wall 18 is
forced into GEMEMHOpoTit iamdndicatedcey arred- 3Py the dianeter thereof

fromthe position indicated by arrow 32 to the_posi.tion E@%l t r db
36. Continued downwar d Coyptinued (ﬂp\mw#é‘?cépﬁélFﬁ&ﬂE&t &# é’?er ga% ‘ﬁo"r%#e Y

edge of wall 18 beyond its position’indi cat b, fiHditted as
noverrent of \aidowl 833 bmgthat Rdge ©f z!’ﬁ‘]i]n ‘I’%%?Eg B3S| stﬁ |c1at e1d_' at

- 18a. At this position the edge of wall 18 wi h 15,{ ath 37 to a
i ndi cated by t8bowresulbs W cﬂ"f‘ﬂ'éered 8"8?“\% Igﬁ G %lﬁs' ?r?goésa q)gparret er

~as the original dianmeter indi ca.t e.d by . arfr wal.! 18¢i Qhulgstp“maﬂcbn the
‘with' its inréfnalm ﬂoﬁajﬁpn E.H ’Fﬁﬁ f‘f‘gl’f%gr‘:%g arret er i 'ndi cated by arrow

. 1, at
on vall 18 Hﬁéiéﬁ%aiie&g LCBE BRI GRS puaicaced by careme 31, 2

return to its unl ogked Os'tAfPr\,,all 18 has the same diameter as the original

diameter 1ndlcated by arrow 30, and wall 18 is unstressed w:.th

inner 11m1t again at a posxtwn or dxameter mdlcated by

its > R PR

'arrow 32. At th1s pos1t1on, there is essent1ally zero tenslon,
i.e. no stress, on wall 18 whlch would tend to cause the bend1ng
“means, i.e. wall 18, to retprn to its wunlocked pos1t10n”
;it will be understood that the_maxiﬁum stress conditions are
reached when well 18 is in position 1§h, which positicn provides
fselféenergized'stress relief; convehiently termed snap'actioné
:Hy movement upwardly or downwardly along parh 37 ffom posirioc
"18b. | |
In order rq uniockithe closure from the'container,‘a

force is'applied.to wail i8, which is now in position 18a, in
:the'direction indicated by'arrow 38 to again cause wall 18 to
'be stressed and to be.hoved'through position 18b and deflected
so that its lower or inner 1limit (dlameter) is deflected from
p051t10n 32 to pos;tlon 36. The deflectlon cont1nues unt11
‘wall 18 reaches the posztzon 1ndlcated by the numeral 18 in
" FPig. 9, and the lower or inner 11m1t of wall 18 agaln reaches
the pos1t1on_or dlameter 1nd;cated by numeral 32. As shown in

Fig. 9, the force applied at 33 or 38 is a maximum at the zero



t will be understood that the maxi num stress conditi ons are reached when
wall 18 is in position 18b, which position provides sel f-energi zed stress
lief, conveniently ternmed snap action, by novenent upwardly or downwardly s
ohng path 37 from position 18b. mibrder to unlock the closure fromtheyy .
“container, a force is applied to wall 18, which is nowin position 18a, in
t he dlrectlon i ndi cated by arrow 38 to again cause wall 18 to 'be stres<g

and to bgeuy PR LORRUUaRET11en WieAnU Sl | P8t 2 s Limbunt sr anbg . 0 Bt

~Linner lim is defl'ected fromposition 32 to position 36. The .
deflectigp GUkipYeH UNsh: wWid dRer easpEsethd ppoet den atdacatiovimymt When .

naméral 18 in Fig. 9, and the lower or ILnner linmt of wall 18 again reaches:
the posi{k@n orgdignaierps sdaired 8y . numhral m83n i tAsishofin the Horces @ne -
force applied at 33 or 38 is a maxi num at the zero -11- stress

condi ti oghuk- @ Whaetdon df itheasamgbenbetwéien theoposition t@6Hnthea; WaaWd
- the applied force is at a m ni'mum-when wal |l 18 is at position 18b. The
 magni t udandf the fwsreticaly t hss tnddcated dn tﬁégang9eblYetF\E8n Lefter A.

position of the wall and the vertical, as indicated in Fi Y the Letter
A Fig. 10 hﬂtheEHQJuﬁQaﬁ&;th@rom#hﬂﬁ&¥%#e§héQ§o ¥ 1o RF nerfte
Figs. - 1-3 in full circular condition. Upon the a Ilcatlon

peri pheralasure of. emboddmeptscF i¥fectivh ARdIHLY E1EEY a?rﬁﬁﬂﬁ?&f%& |

arrow 40, the portion of Il 18 beneath_arrow.4 noyed out war dl
tomarhs Dpen é%e appllca%?on of .sghgle pé@zé%eral fbrceuto WQiﬁ 18 in -

‘the d1rect1on and at the poxnt 1nd1cated by arrow 40, the portlon
;of wall 18 beneath arrow 40 is moved outwardly towards the
'?posxtlon indxcated by numeral 18c. In the movement of wall 18 to |
fposxtxon 18¢, the d1ametr1ca11y.opposed portlon of wall 18,

;1nd1cated by numeral 41 for conven1ence, 1s drawn 1nwardly to a

‘ posztion,'whxch for the sake of ;llustrat1on is 1nd1cated by’
'nUﬁeral 41a. Conéarrently, all circumferentiallpoints of wall 18!
' will be drawn inwardly'indsome-degree resulting'in'an ovate-shaper
" of the outer edge of wall 18-{ The’ descrlbed movement reduces the.
force requ1red to achteve the over center or unstressed cond;txon :
.of wall 18 1nd1cated by posxt;on 18a. Port;on 41 w;ll be in
.pbsitioﬁ 41b at this:tiﬁe.'dfhe transfer of the force from.the'
:pbsition indiéated by arrow 40 to portion 41'at_41b to.move the
same to position 41c, then draws wall 18 from position 18a.td
.position 18d. The'ovate cbndition'of,the edage oflﬁall 18 is .
. similarly increased so'that pdrtion 41 at position 41c can be
brought over cehter_to'pdsition 41d_where tﬁe.ahqular relation-
shiprdf all Circumferential foints will be equal and at zero or
‘minimal 1nterna1 stress, as 111ustrated by posztxons 18a and

- 41d. Thus, 1t can be seen that a s1ngle movable -force first

‘e e mes - ——



gositjon indicated by nuneral 18c. In the novenent of wall 18 to: positio
18c, the dianetrically opposed portion of wall 18, indicated by nuneral 4 d
f.or convenience, is drawn inwardly to a position, which for the sake of
ill'ustration is indicated by nunmeral 4la. Concurrently, all _
cihcunférential points of wall 18 will be drawn inwardly in sone degree
resgkting jin an ovate shape- of the outen2edge of wall 18. The described
nove#ent reduces the force required to achieve the:over center or _
unstressed condition of wall 18 indicated by position 18a. Portion 41 wl|
be in position dppliedtatsandmin theedireetfiom dindivated asy fapfowheo for
position indicated by arrow 40 to portion 41 at 41b to nove the sane to-
position 4lc, ttawsimawtheaklogdngr amdpdeickiimy Mreritiqonf i the l8Tosudde
ovate condition of the edae of wall 18 is simlarly increased so that
portion 41 at posllikm. cengidanabdybAesghthancra Eonas appiosd ttontHdd
where the angular relation- ship of all circunferential points will be
equal and at z&Rtdre ReriBherkt efnwrldt A8ss, Sigilaniytr & esseposinglbas
18a and 41d._ Thus, jt can be seen that a single myvable force first - :
-12- applied® atm%‘FRPir% f%cﬁiP@eﬂi bR Pﬁeiléﬁéegt%yl%d@ fOLOSRNB | HRAR he
cl osi-ng and | ockin ratiop of the closure will be considerably | ess than
a forCe.appIied”fdgFﬁgggﬁ?ﬁrgoﬁE?iﬁﬁ@i}e tRalthe gntixe,inerighesy |@Eser
single 5 nnvabk; f &g need be applied to unlock the closure than an :
unl ocki ng force %Jp]gl I'ed to the entire periphery of wall 18..

- The same principle of operation is applicablé
where the upper portion of ﬁall 18 is reinforced to reduce
" 10 tensional deformgtion, as by a lip or ring portion of
increased thigkness with respect to the remainder of wall
18. Fig. 11 illustrates the principle where, for illus-
tration purposes, wall 18 integrally germinates in annular
'portion 61 of increased thickness; Wall 18 and ﬁortion
15 61 will defiect along paﬁh 62 upon the épplication of a
force in the direction and at the point indicated by arrow
63. As wall 18 is resilient, wall 18 is_deflécted.to 5
_ greater'degree than-annglar portion 61 due to the latter’s |
increased thickness and resultant resistance to deflection,
26' causing a bend in wall 18 as shown by ﬁosition 18e.
Furthermore, due to the combination of resilient wall 18
and less resilient or less stretchablg portioh 61, wéll
18 will féllow path 62 upon the continued application:of
lforce initially applied as indicated at 63 to provide a
-25 'spring-like, or snap'actioﬁ which will serve to force wali
18 into the position indicated as 18f. Wall 18 is retained

in the latter ppsition'by the minimizing stress



same principle of operation is applicable where the upper portion of .

/18 is reinforced to reduce 10 tensional deformation, as by a lip ar

f-portion of increased thickness with respect to the remainder of wall

7-Fig. 11 illustrates the principle where, for illus- tratron purposes,

~wall 18 integrally termnates in annular portion 61 of i ncreased’ t hi ckness. ™
Wal I 18 and portion 15 61 will .deflect al ong path 62 upon the ‘applicationes -
of aforce in the direction and at thé%ﬁﬂ?ﬂ'indicated by arrow 63. As waM~
18 is resilient, wall 18 is deflected to a greater degree than annul ar

portion 61 dye .latter’ s increased thickness and resultant resistahce .
to defl.ection, éé?%%ﬁ%%ﬁﬁég BgnﬁnPH IIPQH?ﬁﬁPs§hwwﬂ%&miﬁ%$%ﬁﬁnth8e. '
Furt her nor e, e.c i |.0R. resilignt. wall 18- and | ess resilient
or less stretc aﬁtﬁ JT'olj{lor i%n {ég,gig/aﬁf’%%gﬁﬁqndfe%ﬂ%%?#@ XPLeas g
continued afdddaiti P cesl ghhhahley sapphi ed. as indicated at 63 to
provi de a 25 spriﬁb-H%é%iéé g%agh%%t#ghl%hic \ﬂﬁﬁe%ﬁ&%% % }ertedval | 18
into the pogy ia¥rdwdBgated as 18f. Wall. 18 is retained in the latter
position by the mnimzing stress -12A- characteristics of annul ar
~portion 61, maintaining the closure in a securely | ocked condition until a

releasing force is applied to wall 18 in the direction indicated by arrow
64. - . :




"I'n anot her enbodi nent of the present invention, as shown in Figs. 4 and
wherei'n el enents sinilar to el enents in the enbodi ment illustrated in Fi -
;1-3 are indicated by the same nunerals, closure 50 has as its bending means
r\lualurallty of rirbs 51 extending fromiBme shoul der neans, which in the

ustrated énbodinment is a plurality of i'ndividual shoulders 52, each

d f I h d. :
Sine ST A e oL B lip URAE" RUSKEIERS a5
t
anﬁul gr |e|Ct€lh of“fatI €§ ai ﬁe%cuf\{ %‘i%hé@%%b) eq%%ngzﬁs aéﬁ[\ﬂ Pfggkgggﬂgnts m-.

t fsgh
noaanir ar el inelte Ll dded’ (4 PL5EP°123 BERThALLLLD! By ¥ dhme

Annul ar i pgma¥atd, AV BV m/@é eaéoﬂﬁistb@ﬂdHﬁenmeaﬁsaapk:'lﬁ%ta'l@tyo“of ribs
| ocking or unlocklng force to a single point or a“snmall portion along the :

periphery &ft rdxgerfBing nfeofbriley Bhoulldert anddred, deRdehbeih | theodnaustrated
with Figs. 8-11. Cl osure 50 can include an annular portion 23 of |ess
strength t embydimaenta hsnge plupialdityoif bdadiw iidieali shiowrdedsnsSR, each
t he deflection of shoulders 52 about a Iip-1i2+«~0of a container 11. Fig. 6

i |1 ust r at' eexsieind|ingnof hem enbudiarrerpontiohelysr asnclosueet iSdh awdr €rom which
elenents simlar to elenents in the enbodi mrent shown in Figs. 1-3 are

i ndi cat ed lextend omne ofeftherpbunakityl of aidbsdet, fout beanualger be a web as
described. A Referring to Fig. 6, closure 60 has an annular wall 18 which is
substantlaﬂpyfaﬂﬁﬂn?1ﬁ1ntmb@kn§b§ deflest ian of ribekhdssindividuadr shead -

progre55|vely away from _shoul der 16. Wall 18 integrally term -’
ers 52 are plvoted about annular lip 1 of a container 11 (Figs.

" 1-3) into and out of locking engagement therew1th. The plurality
.of the ribs 51 integrally terminate in an annular-ring 53 of
increased thickness with respect.to ribs 51. _;Annular ring 53
will assume an ovate condition upon the application ofelocking or
;unlocking force to a single point or a small portion along the
_periphery of ring 53, in a mannef-similar to that described in
fconneetion with Figs. 8-11. Closure_SO can inciude an annular-
:portion 23 of less strength to serve asia hinge or pivot poiht as
f1n the first embodlment, for the deflection of shoulders 52 about

- -§ a 119 12 of a container 11.

—— - -

Fig. 6 111ustrates still another embod1ment of the
'present invention wherein elements similar to elements in the
embodiment shown in Figs. 1-3 are ihdicated by the same reference
numerals, and need not be further desc:ibed.. Referring to_Qig.
6, closure 60 has'an_annular wall 18 which is substantially of
uniform thickness, or canlhave a thitkness which increases
piegressively away from shoulder 16. Wall 18 integfally termi-.

nates in an annular portion 61 of increased thickness with



| akes in an annul ar portion 61 of increased thlckness W th -14- réspect_
fto_fhe thickness of the renainder of wal | 18. wall 18 and portion 61 wll
ng_ect axially along path 62 through the positions lndlcated i n broken

i.ndi cated by arrows 63 or 64, as heretofore described in connection wth

'Fig. 11. Wall 18 is retained in the position indicated as 18f with ./“éh"

shoul der- 16 pivoted about and |locked to lip 12 by the n1n|n12|ng stress
char act er irdspsctof tantheartpickness 60f rhent vemaknderoofr ewabl i h
| ocked condition until a releasing force is applied to wall 18 in the

di rect i on dndli pattdoby &t r wilds deflect iaxialilwt aiondomakh ehBodihranghf the

the present invention wherein el ements simlar to el emepts lllustrated in_

Figs. 4 ambsitionscfimdigatedyinnbrokan  bideeRPMukBLAPPLIRaL} AN of a -

enbodi nent, closure 70 includes as should neans a| nul ar shoul der
ext endi ng fauan aihkhe ?)bF??BPI°E4a§§ ﬁrte\ﬁ?’t?uﬁﬂ}q}'es‘&%t?‘i

h b I ] - f _shoul d
B s Criflovds BareRpEosaydnacH g 15 hingFR ORISR A Qo & et 1s
I it f Kk 71 I
-Irol ggr;a7|2 v O%QI %Ig %Forsf} bt e;fe L#I\h%fc'gﬁ&g;@prew é&# el 254(:9;!'5 Ibgciiﬂl n%unect | on
wih the qbogEag"! é@&\(gg ddl 9%kl 28 34 ng §,2 £ HeCHIH 171 kR d fress

ri bs or S[?O*( an over center SI’I acti as previ-.ously

descr'bEdchéréété%?gticgnbkh%ﬂnﬂf¥¥”ﬁgrtfah 68 Hd%ﬂﬂaidingrcﬂosure 60 in

a securely 1ocked condltlon unt11 a relea51ng force is applled to .

wall 18 in the dxrectlon 1nd1cated by arrow 64.

Fig. 7 illustrates another embod1ment of the present.
1nventlon whereln elements sxmllar to .elements 1llustrated 1n:

Figs. 4 and S are referred to by the same. reference numerals. In:

| né-upon the application of a forephdn the direction and at ' the point - ';) |

a sé@mka?B a

kS5 83 or

this embodzment, closure 70 1ncludes as shoulder means an annular.

shoulder 16 extendlng from annular portion 14 as prev1ously

described in connectlon with Fxgs. 1=3, but can- also be a plural-:

i ity of shoulders as in Figs. 4 and 5. - However, in this embodx-'

ment, the bending means comprise a plurality of ribs or spokes 7l

which terminate integrally in an annular ring 72, Ribs or:

_spokes 71 funct;on as prev1ously descrlbed in connection with the
embodlment shown 'in F1gs. 4 and 5. Rlng 72 1n comblnatlon with
ribs or spokes 71 prov1de an over center snap actlon as previ-

; ously descrlbed._

It is seen from the fore901ng that the closure of the

present invention through 1ts bend1ng means, preferably in the

: formrof an annular wall or a plura11ty of r1bs or spokes, pro-

vides a mechanical leverage system wh1ch pivots shoulder means'

,;1nto and out of locking engagement w1th the 11p of a conta1ner.



Bresent i hvention through.its bendi ng neans, preferably in the form of an(%%%ﬁ
annul ar"wall or a plurality of ribs of spokes, pro- vides a nechanical

I“everage syst em whi ch pi vots shoul der Ixans into and out of |ocking 4
engagenent with-the I|p of a contai ner. In the l.ocked or unlocked :
pesition, the'clasure is at a condition of “zero internal stress, and hence

is, 4m a condltlon of ‘maxi mum stability; whereas the closure is in a

condi‘ti on of Imthaimdoked vt Wilocked Jpols heier, NBle Nylbsntealiis idty .a \Yonddtion
"the closure is being deflected fromeither its |locked to its unlocked

condi - tion of faeuo i istenhatketriess,t aidckenceotdi tinora cdh@itiosubE maximum
provi des an over-center snap action between the unlocked and | ocked .

condi tions t&tadrilituse whereag aihe uclloskirey, isndin oaretqnduthencltxfsmexlmum
in eirther condition wthout the appl i cation of additional force or

retaining medpbernal. giregsy wmd hence mapimymkinstabiditye wbile the closure

cont ai ner ha\u n - 3- val ﬂt h a_radially displ.aced downwardly extendi ng
annul'ar lip, 1 rf%f egtedntram ﬁ&FPFGn ifsapasked e HF§pB§é8¢?‘Rd5°°ndl‘

e, T Rt B LB R o L oSS U e
shou! der meaB%ovMes an over-center snap act1on between the unlocked and
locked condlt:.ons to facilitate locking and unlo_ckmg, ‘and to
retain f.he closure in either condition without the application of

additional force or reta:l.nmg means.




.being integral with and extending from said annul ar -portion of said

™\osure, said shoul der nmeans being novable 10 into and out of engagenent

.t h the end of the annular |lip of the container; m"mmmmﬁﬂmhmlbendl ng .
ans integral with and ext endi ng f; m sai d shoul i

def | ect abl e bendi ng neans: cooperati 8 with said shdul flert ndans t4 15

" provide a ne%g&&_ | leverage systemfor pivoting said shoul der nmeans abgug
the end of t Far I|p of the container, said mechanical |everage ¥

syst em bei ng fldapt ed tQ ngl fci'b%;}r%er Jieadﬂscd%&%@l ﬁg{,lgé gngagerrent _

with the end of the annular cont al ner

defl ect abl e benkl neivbaasradéin dvndisplaned dowwrardlnexberding nornal |y

- retaining saigl,shpas deg neagﬁpkgsfﬂd;her ‘an unstressed unl ocked position
out of engagenent wth ? e end of the annul ar lqé:Cﬁ the_container or a

substantial 'y unstressa8 ppRRdarp RS ign Adant d&béﬁ%d@lﬁP?ﬁeﬁhénextended
end of the Sirwﬂxeéctlmaﬁ hhpo@:@ibﬁti ®F the annulad 1Dskebl €nel eaultamer,

according to Claim1, |n sai d cl os cl udes nnu
positioned inwardly ofS d&ﬁnﬂ\eé'{"rnsp(ﬂ‘%p}r?é]s%‘? P a‘hl% IL'hﬁasf‘ﬁg at 30
| east one|yw¢fcthemanhularadapted wmeunnntalnexuw$an& shouhéenambans t he

cont ainer |1 SEAl NG ERORAT RNy HRP il xom oAy hogkRR gLl our e

accordi ng to erei n"sal d annular Wa nor na pered and is
engageabl e 35awtion hefmaaudofrlplsemeontamrsmmn meahanbeingl mevekde

-SYStemlm‘TﬁEiﬁfﬁdaﬁaloEGBf”Eﬂ§§d@H3Httﬁf%h the end of the annular

lip of the container; and

deflectable bendlng means 1ntegra1 with and
'extendlng from sald shoulder means, said deflectable
bending means" cooperat1ng.w1th said shoulder means to

15 provide a mechanical leverage system for pivoting said
shoulder means about the end of the_annularilip of the
container, said mechanical'leverage syétem being adapted
to move said_shOuider means into and-out of engagement
with the end of the annular lip of the container;

20 "said deflectable bending means ihcluding_an
annular continuous portién normally retaining said shoulder
means in either an unstressed unlocked position out
of engagement with the end of the annular lip of the
container or a substantially unstressed locked position

25 in engagement with the extended end of the annular lip

'~ of the container. '
2. ' A lockable closure according to Claim 1, wherein
‘said closure includes an annular wall positioned inwaraly
of said annular portion, said annular wall having at

30 least one portion which is adapted to contact a portion
of the wall of the container in sealing engagement there-

- with. - -
3. A lockable closure according to Claim 2, wherein
said annular wall is normally tapered and is engageable

'35 with the wall of the container as said mechanical
leverage system pivots said shoulder means about the



¥ aze. end’ of the annular l.ip of the container. 4_ A | ockable clo urg-
accordlng to any one of the precedi ng’ d ai ns, mhereln sald cl osure |ncI des.
an annul ar portion. of |ess strength than sai d port "ﬂﬁﬂﬂ“ﬂﬂ
d| posed in contact-with the portion of t-HeZ-annul a a| ner,
d-annul ar portion of |ess strength being p05|t|one ach alent shid -
shoﬁbder means, sai d.-shoul der means bei ng adapted to pivot about the end of
“thetgnnul ar- i p. 6ndt BE &&er anmerl axy 198 @0 Wiheentaineron of [ ess

strength. 5. A Iockabl e closure according to_any one of the preceding
d ai ns, wherein 4aid def | SclAk@HEn FLAP IR HNKi b ant <R rRf from

d h | d d skirt rising said anpular contjnuous portion
§?|15Ssgrd g;fleggﬁbpzabgﬁéphgcﬂégﬁg ﬁé¥eln'?§4 G | iRek ‘%ﬁ??gngLPg
d 5, wh irt i.s i form,thic
E:Ioosu?:amaccor dﬂ\él tng?%luga% §°r\7€z&é’Pe. rﬁgﬁs(f ﬁﬁrﬁtn % rﬁ%}ﬁﬂ e?(a’iis%{?oi*aﬁ]fhl ar .-
n
POl oaer of "oorRggeal by BenaTRol s Wi MRS [

remai nder of sai osure

an. annular |ip, tA@MRHNBNAY 14p of th ﬁlﬁ’}{&ﬂ Y W
di sposed in contact with a por ic?n of etffe ann I|p of’ rﬁﬂ"e COEéaI ner

of less ‘strength beJ.ng pomt:.oned adjacent sa:.d shoulder

avi ng

means, said shoulder means be;ng adapted to plvot about
_the end'of the annular lip of the container at said
10 annular'portion_of less strength. |

5. A lockable closure_acéording to any one of
the preceding Claims, wherein said deflectabie bending
means is a skirt extending_ffom said shoulder nieans, said
'skirt comprising said annular continuous -portion of

15 said deflectable bending means.
6. A lockable closure according to Claim 5, wherein
said skirt is of uniform thickness.
7. A lockable closure according to Claim 5, wherein
said skir* ~terminates in an annular portion of increased

20_th1c‘ness with respect to the thlckness of the remainder

of sald skirt.

- 8. A lockable closure for a container having aﬁ,
annular lip, comprising: |
25 an annular portion adapted to be disposed in
contact with a portion of the annular .lip of the -clo.nta'iner-;:
shoulder means for locklngly engaglng the annular

llp of the contalner, said shoulder means extending from



shoul der means for Iocklngly engagi ng t he annular.l+¥»4#—44ﬂrﬂﬁﬁﬁﬁmﬂﬁﬂ
-88] d. shoul der neans extending from -18- said annular a|d
ure, and defl ectabl e bendi ng neans including a limmag‘
ndi ng from sai d -shoul der neans, said deflectabl avi ng
a nnul ar continuous 5 portion for r evarSsabl y deflectlng each of said
spokes to there | ever on and reversabl.y -deflect said shoul der neans S
adj acent ther%ﬁ%‘#lﬁﬁepaﬁﬁepﬁ ofi gadd Hesszmaianed into and out of W
I'ocki ng engagenent therew t sai d;annyl ar continuous portion normally
retaining said 10 shou@ﬂg}eﬁéﬁhéelPe§ﬂﬂm§’mféﬂﬁxﬁQﬁﬁq ng areiveataty

| ocked or an str ssed unl o¢cked ondlth ative to the annular l|ip of
t he cont ai ner° QSPO es e’ﬁ\tfﬁgkagl §61’15 ég’@é‘r lflery BeATF ai $ B4 wherei n

ends of said rallt of Sﬁgkes i nte term nate 15 i n an, annul ar

ring, said a 51c$7 bebg? 188 Mmeen a 8 Kh&sy ??\?%@E%R?°F§ sai d
" ohid der ot A £ %ﬁ%ﬁ%&’%@a?}gdﬁ'ﬁﬁ”%% &S £RkEPng Lo
oL e o A e Rt A R AR AR,
eel)r:?glnglr ngortln@axfg é@j&céﬁesehsreiel Q_kaM CLYA >én91fu1-°a‘l°kleisp'6‘f't'ﬁé”9 one rib
container 1nto-and out of locking engagement therewith,
said annular continuous-portion'dormally retalning said
10_shou1der.means in either a'subStaﬁtially.unstressed
locked or an unstressed unlocked condition relative
to the annular lip of the container. |
9. | A lockable closure according to Claim 8, wherein
ends of said plurality of spokes integrally terﬁinate
15 iu an annular ring, said annular ring being of inoreased
thickness with respect to said spokes; said annular
ring comorisingrsaid'annular continuous portion of said
deflectable bending. means.
10. " A lockable closure accordlng to Claim 8 or
20 Claim 9, wherein sald annular shoulder means comprlses:_
a plurallty of 1nd1V1dual shoulders, sald shoulders |
each exteﬁding from said annular portion.of said closure,
'said plurality of spokes in¢1udinglone'rib extending
from each of said plurality of individual shoulaers.
25 11. " A lockable closure'according to Claim 8 or
Claim 9, wherein said shoulder means comprlses an annular
shoulder, said shoulder extendlng from said annular
'portlon of said closure, sa1d plurallty of spokes extendlng

from sald-annular shoulder.



*from each of said plurality of individual shoul ders—25 11— A | ockailje”

closure according to-Claim8 or ‘Claim9, wherein s

,conpri'ses an annul ar shoul der, said shoul der exten !!i! Ej mw‘mumul ar

“pprtion of said elosure, said plurality of %Pokes I'mg #rom said
nul ar shoul der. -19- 12. A | ockad®s cl osure accordlng to any one

'.'Xfﬁggufreeggdjhgférn descy“l]) k\#’tl%?ig‘i eré:IOI I % (ﬁlna tt:';lészs‘-’} us ? {’%d
Figures 1, 2 anghg, Rg%gaafﬁﬁ“cagq Wh:.@é}glirsenl%ace | G & %\éé]ld?stlcs

container having a rally
ext endi ng annul,ﬂétéfpalfl tted with a closure accordl ng to any one of the .
precedi ng 10 C al ns.

13. A closure as herein described with reference
5 to and as illﬁstrated.in.Figures 1, 2 and 3, Figures
4 and 5 or Figure 6 or Figure 7.
- 14, AICOntéiner haviﬁg a wall with a radially dis-
"'piaced'and downﬁardly extehding annularllip, fitted
with é closure according to ény one of the preceding



