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CLCSURE:%YTH A TAVPER- EVI DENT ELEMENT TECHNI CAL FI ELD Thi s invention
relateswfo a tanper-evident closure for a container. BACKGROUND OF THE

1 NVENTI ON' AND TECHNI CAL PROBLEMS POSED BY THE PRI OR ART Desi gns have been
proposed for container closures which include a latch for holding the
closure closed and preventing the opening of the closure unless the closure
latch is manipulated in a specific nmanner. Sonme such designs are
particularly suitable for use as chiId-resLsEaut closures. The U. S. Patent
No.” 5, 356, 017 di scloses a closure having a child-resistant latch. The

closure has a base or bodycpesBREIwiPHP] %demigﬁ_‘q- G héMiNAEr Over the
-openi ng and defines a discharge aperture roug e contai ner
contents can be di spensed. The |atch TREPHECRL,FIEID ng nenber in the form
of a |lever projecting upwamiy fﬂrﬁﬁﬂthﬂnﬁhﬁélﬁiﬂeé)odd a Acampersetrigent v
connected to the go fo% novenent tween a cl osed position occluding the
di scharge apertu? r&n 85éﬁ|ﬁ%ﬂﬁq egbaced fromthe discharge aperture.
The lid defines an aperture for BACEGRODUND OFcTHB  INVEMIIOMNe |id is closed
so that the |ever engages an adjacent portiggpof the lid and holds the Ilid
closed. In order to open the closure, the |ever nust be pushed in one

direction while the |id TECENICAY PROBLEMS,POSED BY. THE. ERIOR,ART | ngers of.
both hands, as well as sonmpedigiid iHEd Bedw Proposadt for SB8htatheldren are

not capable of peiog{l?eggwa'x %hneicnecsisaéé/ a latch for holding the closure
closed and preventing the opening of the closure unless
the closure latch is manipulated in a specific manner.
Some such designs are particularly suitable for use as
child-resistant closures.

The U. S. Patent No. 5,356,017 discloses a
closure having a child-resistant latch. The closure has
a base or body adapted to be mounted on the container
over the opening and defines a dischargé aperture
through which the container contents can be dispensed.
The latch includes a locking member in the form of a
lever projecting upwardly from the closure body.

A 1id is hingedly connected to the body_fof
movement between a closed position occluding the

- discharge aperture in an open position spaced from the
discharge aperture. The l1id defines an aperture for
receiving the lever when the 1id is closed so that the
lever engages an adjacent pdrtion of the 1id and holds *
the 1lid closed. '

In order to open the closure, the lever must
be pushed.in one direction while the 1id is lifted.
This requires the use of some fingers of both hands, as
well as some significant finger strength. Small
children are not capable of performing the necessary
manipulations with strength sufficient to open the
closure.

While the above-discussed child-resistant

-cloSure functions well, it would be desirable to



mani pul ations with strength sufficient to open the closure. Wile the
aboVe-di®eussed child-resistant closure functions well, it would be
‘desirable to -2- provide, in sone applications, a tanper-evident feature
on.the closure. Preferably, such a tanper-evident feature should prevent
operation of the latch unless the tanper-evident feature is renobved.
Further, the renpoval should result in a readily observable, altered
configuration or appearance which will be i diately indicative of the
renoval of the tanper-evident feature or porfion thereof. It would al so be

‘desirable to proyjde.an i t - evi Ii S '

wWth a variety o?kgitlg%édqg{ (;.%o‘é&e %gfg%@%ﬁ%h %:gg%#gg #gﬁ'g?{lge %Eggsi y
i ncor por at ed i n onclkhexicliosmred oRrefexahlins . such t ackamperngvideps
beneficial if sughagRreM¥HMAG té%‘%ﬁ@%ﬁé‘:%t%@f €re! tabenr Aadek¥ the

enpl oyed with various types_ of resjstant closures as well _as
non- chi1d-resi st kAMPEErsQYIAent (LeakNEe 18 FHOYR ant BYELRET) ; the Kegoval

i Lrpr ovefl t anper - shoU@d réesilgh D9W drdedibpdobyefeablent alitérea

It would al so becERtaaEaNLo o PEFRTHErS R el 88, iiRpuiarali

in a formthat winddcaktiveemf rthexcencvak| gf cthel tanper-euident: featyre
or portion thereof. _

) It would also be desirable to provide an

improved tamper-evident feature suitable for use with a
variety of latched cloéure designs which could be
relatively easily incorporated in such existing closure
designs.

Further, it would be beneficial if such an
improved tamper-evident design could be readily employed
with various types of child-resistant closures as well
as non-child-resistant closures.

i It would also be advantageous if such an
improved tamper-evident design could be readily
fabricated from thermoplastic materials and include _
separate pieces of contrasting color.

It would also be beneficial if such an
improved closure could be provided in a form that would
not require excessively complicated manufacturing'
oﬁérations and that would permit the use of
conventional, high-speed, automatic capping machines for
applying the closure to a container. '

The present invention can be embodied in-
designs that provide one or more of the above-discussed
benefits and features.

SUMMARY OF THE INVENTION
- The present invention provides a tamper-
evident closure offering advantages of greater design
flexibility, improved child resistance, easier
manufacturing, and better compatibility with high-speed,
_automatic capping machines. ‘



operations and that” would permt the use of conventional, high-speed,

aut omat i® cappi ng machines for applying the closure to a container. The
present invention can be enbodied in designs that provide one or nore of

t he above-di scussed benefits and features. SUVWMARY OF THE | NVENTI ON The
present invention provides a tanper- evident closure offering advantages of
greater design flexibility, inproved child resistance, easier

manuf acturing, and better conpatibility wihghigh-speed, automatic capping
‘machi nes. -3- The closure includes a base or body for attachnment to the
container. In the preferrefhanbegsieat inkhadessa bageldas bbdedorwlef i ning a

di scharge aperture comunj cati with the containet. The closuye al so
includes a |i-d f¥rtacRmeRb: tBeFheefontal 5Sedq:lﬂ03:ﬁ’ﬂ (B’Fe(fge(ﬁ{fg* ng the
di schar ge apert wmbadiment ppthedbase inelusiesc ad deckndefindirgr lmar ge
aperture. In the d di RN I i égﬂgg¥ﬁ to the
body. A rel easab?géﬁgéﬁgigsgg%a%ggg%gg%gggﬁltgei";&)}:@?ﬁg{%ase an %Elj.d to
hold the lid closed. In a Fhefelpsurenadsomimcludes laatldd ifiQy mzeneant 5

latch surface ongdfigebhdtadi 8488ka2 poRi®ivn GcRYdiHE Y idwstHdrdde |id,
and (2) a lever unitar and projectin ,uggardlé from the base to

W th,
proj ect through ?P@FFPéerEE@i9PnQP&B€FtQP§ 4 FFM L sur f ace
when the . discharge aperture. 1In the preferred embodiment, the

1id is hingedly connected to the body. .

A releasable latch is defined cooperatively by
the base and 1id to hold the 1lid closed. In a preferred
embodiment, the latch includes (1) a latch surface on
the 1id adjacent a receiving aperture defined in the

lid, and (2) a lever unitary with, and projecting
upwardly from, the base to project through the lid
receiving aperture and engage the latch surface when the
lid is closed.

A separate tamper—indicating element or plate,
which is not molded as part of the lid; is mounted to
the 1lid so as to prevent operation of the latch. The
element includes (1) a removable part, and (2) an '
attachment structure that is engaged'with the 1lid and
that has a frangible portion which can be broken when
sufficient force is applied to remove the removable part
to permit operation of the latch.

At least a portion of the attachment structure
remains on the 1id to provide evidence that the tamper-
indicating element has been removed.

Numerous other advantages and features of the
present invention will become readily apparent from the
following detailed description of the invention, from
the claims, and from the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS -

In the accompanying drawings that form part of

the specification, and in which like numerals are
-employed to designate like parts throughout the same,



lid is closed. A separate tanper-indicating elenent or plate, which is not
nmol tled a% part of the lid; is nmounted to the lid so as to prevent operation
of the latch. The el enent includes (1) a renovable part, and (2) an
attachnment structure that is engaged with the lid and that has a frangible
portion which can be broken when sufficient force is applied to renove the
renovabl e part to permt operation of the [atch. At |east a portion of the
attachnent structure renains on the |lid to_p&oyhde evi dence that the
tanper- indicating el enent has been renoved. Nunerous other advantages and

features of the present inyggliqn W Id REHTRURAIIVIewPRI£NEifsem t he
foll owi ng detailed description of the invefition, fromthe claips, and from

the acconpanyi ngebadingst of a cisureppdcther R¥eISNE YRR RsShaWRne
?_CEOWpanyl n? dr awiaaslat l&agnpb@:r-@vﬁd Aeintolelidaeripeai fplssé on, and in which

| ke numeral s are enpl oye si,gnat e . i ke .parts. t 0
4 FIG 1 is a perspective gl&%/v %f 1% A V&% M %ﬁt%&%bﬁ%s%ﬁgwgﬁgfﬁe
present inventi omembvablei park tdfinthe eliaent otemavadin place; FIG 2 is a
viewsimlar to FIG 1 shog&gg rseymoyv ahl - t t (oF

FIG 3 is aviewsimlar to Fl G% 21 shoaﬁnegv ﬁ;}'éﬂ][]icgcf oﬁn%@g?ts%sg?ﬁﬁl tC:ihe4

i s a perspectivelifefPenedhpartdaadide -

FIG. 4 is a perspective view of the underside
of the element prior to installation on a closure;

FIG. 4A is a fragmentary view of a portion of
the element showing rigidifying ribs;

FIG. 5 is a greatly enlarged, cross-sectional
view, taken generally along the plane 5~5 in FIG. 1;

FIG. 6 is a greatly enlarged, fragmentary,
pérspective view partly in cross-section taken generally
along the plane 6-6 in FIG. 1;

FIG. 7 is a greatly enlarged, fragmentary,
perspective view taken partly in cross-section generally
along the plane 7-7 in FIG. 1; '

FIG. 8 is a fragmentary, cross-sectional view
taken generally along the plane 8-8 in FIG. 6; .

FIG. 9 is a fragmentary, cross-sectional view
taken generally along the plane 9-9 in FIG. 7;

FIG. 10 is a fragmentary, perspective view of
a‘égcond, preferred embodiment of a closure of the
present invention shown with a tamper-evident element in

¢

place;
FIG. 11 is a greatly enlarged, cross—-sectional
view, taken’ 'generally along the plane 11-11 in FIG. 10;
FIG. 12 is a view similar to FIG. 10, but FIG.
12 shows a removable part of the element removed;
- FIG. 13 is a perspective view of the underside
of the element'prior to installation on a closure; and '
FIG. 14 is a view similar to FIG. 13, but
showing the element rotated about 90°.



of the elenment prior to installation on a closure; FIG 4Ais a fragnentary
view of & portion of the el ement showing rigidifying ribs; FIG 5is a
greatly enl arged, cross-sectional view, taken generally along the plane 5-5
in FIG 1; FIG 6 is a greatly enlarged, fragnentary, perspective view
partly in cross-section taken generally along the plane 6-6 in FIG 1; FIG
7 is a greatly enlarged, fragnentary, perspective view taken partly in
cross-section generally along the plane 7-7 in FIG 1; FIG 8 is a
fragnmentary, cross-sectional view taken genebafly along the plane 8-8 in
FIG 6; FIG 9 is a fragnentar

cross-sectional VI w taken rally al ong
the plane 9-9 in FIG 7; {BTFQN o?r%m g&@?ﬂ% ew of a
second, preferred enbodlWemhxﬁéithﬂsxmnvenﬁidﬂuisnsuﬂnnptibhetoﬁn shown

vt 2 Larper - evLie Rk & il Mitsdsai %%ﬂ?sa'ne‘gﬁé 1g¥edlefbdedpn
FIG 12°is. a V|eand|#hBchD@mEaBYIng dnnwxngs disclese onlynsomsl e part of
the el ement renpy ?QCIE'l@' £binlsS o @{O u(été \6& WHWY ﬂ":véﬁ'@:.&'?der'ﬁhﬂe of the

el enment prior to I'nstallation on and FI G a V|em13|n1lar

to FIG 13, but %ﬁUﬁPﬁ@-%ésel%r&n%"e FoaRsutl -"%]f%?‘?] o
DESCRI PTI ON OF TembBdinehitsD so\Vikiidddyi¥ed, however. The scope of the

.invention is pointed out in the appended claims.
For ease of description, the.closure of this
invention is described in an upright position, and terms
- such as upper, lower, horizontal, etc., are used with
reference to this position. It will be understood,
however, that the closure of this invention may be
manufactured, stored, transported, used, and sold in an
orientation other than the position described.

FIG. 1 shows a first embodiment of the tamper-
evident closure of the present invention in a fully -
closed condition wherein the closure is represented
generally by the reference numeral 20. The closure 20
is adapted to be mounted on a container (not .
illustrated) which may have a conventional open mouth
defined by a neck (not illustrated) or other suitable
structure.

- The closure 20 includes a closure base or body
24 for securement to the container. The base 24
includes a generally cylindrical, peripheral wall 26 and
a generally transverse closure wall or deck 28 (FIGS. 3
and 5) which extends across the base 24. A central

: portion 27 of the base deck 28 is thicker so that the
surrounding portion of the deck 28 defines a peripheral
shoulder.

- The cylindrical wall 26 of the closure base 24
is adapted to engage the outer periphery of the top of
the container neck (not illustrated) around the
container mouth, as with threads (having an appropriate

. structure for preventing removal of the installed



While thi.s invention is susceptible of enbodinent in many different forns,
this spetification and the acconpanying draw ngs di scl ose only sone
specific forns as exanples of the invention. The invention is not intended
to be limted to the enbodi ments so descri bed, however. The scope of the
I nvention is pointed out in the appended cl ains. For ease of description,
the closure of this invention is described in an upright position, and
terms such as upper, |ower, horizontal, etc.g are used with reference to
this position. It mﬁll be understood, however, that the closure of this

invention may beg tur I @ﬁyy ek sol -
orientation ot her f Ggglet%lt %nhﬁgcgsl‘:tg.ref‘ %t:q.% shovxg‘lgdg il rgnhﬁ it
enbodi ment of tH@e?GﬁbePaYe rIPFEVALAES to FequRe Jhe eﬁ&°$?ﬁ%h??ﬁﬁ #h gn

fu:c l'y closed conﬁhél @a%hghlam tth@mm?ell?,a ﬁ{ﬁ méb esppbbeavibusbyhehe
ref erence nunera c re adapted .to
cont ai ner (not |?}H§Prﬁt gﬁfe\mﬁlﬂc ﬁ°ﬁ’3§i %ﬁ,é‘dg(‘ E&%Faﬁ?q%’;g Q%ggﬁﬁﬁguf’ﬁ’ or
dlefl ned by a neckofmetl uhfitatryawddh,orthst lmentsineh e structure. The

20 incl ud I f
cl osure includes a ¢ os#hgem%guge ?Jg%éy% iq,; Wisp QF el | 26

contai ner. The base 24 inc genera I'i'ndri ca peri

and a general | y Paggager 46 thyowoh ke deck BIG 1 T STIaﬁdCL}:?SMPch
extends across tpgsBage 46 if EFriodnded tuyora ZHOIZIfovP hnémsrgeckusa BS.

Shoul der - The. cyFRAGERBR SSaRrosscss dRwandis, g s SpaP cdaftbatel

engage the outer peripheryaoiconventdoprl seallng ring 45 pro;ects
downwardly from the underside of the deck 28 for
engaging an interior edge of the container neck at the
container mouth to effect a tight seal.

Preferably, a 1id 50 is hingedly connected by
a hinge means or hinge 52 (FIG. 5) to the edge of the
base 24. The 1id 50 carries a tamper-indicating element
or member 54 which must be removed, as explained in
detail hereinafter, to provide access to the 1id for
opening and closing the 1id 50. The 1id 50 defines
three holes 55 (FIG. 5 shows two of the three holes 55),
and each hole 55 is adapted to receive a portion of the
element 54 to anchor the element 54 to the 1id 50 as
explained in detail hereinafter.

The 1lid 50 is adapted to be pivoted between
(i}_a closed position (FIG. 1) preventing flow of the
container~stored contents through the closure and (2) an
open position moved away from the closed ﬁosition to
permit the dispensing of the container-stored contents
from the base discharge aperture (FIG. 3 shows a partly.
open p051t10n)

In the embodiment illustrated in FIGS. 1-9,
the hinge 52 is a snap-action hinge of the conventional
type described in the U.S.A. Patent No. 4,403,712. If a
hinge is employed, it is not required that the hinge 52
be a snap-action type hinge. Any suitable hinge system
may be employed for connecting the 1id 50 to the base 24



the_container neck (not illustrated) around the container nouth, as with
Fhr%ads {having an appropriate structure for preventing renoval of the
install ed -6- closure). Oher suitable engagi ng neans (e.g., snap-fit
beads) may be provided to secure the closure base 24 on the container.
Alternatively, in sonme applications the closure base 24 coul d be

non-rel easably attached to, or fornmed unitary with, the container. The

cl osure base 24 includes a discharge passage, 40 through the deck 28 (FIG
5). The closure passage 40 is surrounded By ‘a hol | ow di scharge tube 39. The

ing 45 broj ect SBERERH 1R, P BAEyEFHLE apPr10aYIEH Jpduinkiiris,
?in Ih'[]t gregf)r g(rjg?ﬂéﬂ?mmanufénbﬁkiag tﬁehvém@lsmeﬁtﬁeuth_ to effect a
hi gge 52 (i:I G 5) to %hhe e%t}%f%?a?ﬁg %gggil%g. g?’ﬂgﬂlait Sﬁggbl%rsﬁﬁg%gwrﬁ o
tanper -i ndi cat i RFeIRekded oas n@'!n'é@itBEYV\ﬁFEHcF'B&-’ [§§°F‘en”b‘3§&,b1% expl ai ned
e T bo oy Sidtoptapeleadiascansy wacng phryosoammny o, oL i
three hol es 55) POREHREISNS! énggeﬁdagﬁgdﬁlig bgcgigzgg\%oh\?ﬁ%#&%%
ﬁletrarer}ezg f t5£elr t oTﬁgﬂlimed I“aa.seéepanaté4pﬁ.egebe. and mﬁfsremwamti rinjsugh
position (Fi G ﬁ ‘J%érlse%g% ?%%gigggvgokgf hguﬂhlé&h%ﬂt %%m%@hﬁ'w.lé)sed
suitable connecting hinge system to permit opening and
closing of the lid. The detailed design and operation
of the hinge per se form no part of the présent
invention.
The 1id 50 preferably includes a central cover
panel 58 and has a peripheral skirt 60 depending from
the periphery of the central cover panel 58. The 1lid
skirt 60 has a bottom surface 62 (FIG. 5) defining a
bottom surface of the lid. The skirt bottom surface 62
is adapted to rest on the peripheral, annular shoulder
of the base deck 28 when the 1id is closed as
illustrated in FIG. 5. : _
In the embodiment illustrated in FIGS. 1-9,
the 1id 50 also includes a sealing spud or member 68
(FIG. 5) which projects from the central cover panel 58.
The sealing member 68 is adapted to enter into the
discharge opening of the hollow tube 39 projecting
upwardly from the base central deck region 27 when the
lid 50 is closed (FIG. 5). This is particularly
suitable for use with containers of liquids.
It will be appreciated, however, that the base
"discharge tube 39 and 1lid sealing member 68 need not be
provided in the form illustrated, or need not bhe
provided at all. If the closure 20 is used with
liquids, then other means for sealing the closure 1id 50
and base 24, as around the 1id skirt bottom surface 62, '
may be employed. If the closure 20 is designed for a |
_container for pills or other individual items, then a



cont ai ner-stored contents through the closure and (2) an open position
novéd awdy fromthe closed position to pernit the dispensing of the

cont ai ner-stored contents fromthe base di scharge aperture (FIG 3 shows a
partly open position). In the enbodinent illustrated in FIGS. 1-9, the

hi nge 52 is a snap-action hinge of the conventional type described in the
U.S.A Patent No. 4,403,712. If a hinge is enployed, it is not required
that the hinge 52 be a snap-action type hlnge Any suitabl e hinge system
may be enpl oyed for connectlng the 1id 50 fo8t Re base 24 -7- consistent
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openi ng and cl osengmihatted. i d. The detalled desi gn and operatlon of the
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bottom surface 6 .
the element 54 is removed (as explained in detail

hereinafter). Specifically, at the front of the closure
20, diametrically opposite from the hinge 52, the base
24 has a resilient locking lever 70 (FIGS. 1-3 and 5)
which projects upwardly from the base deck 28 at a
location inwardly of the periphery of the base. The
locking lever 70 has an outwardly extending, and
downwardly facing, shoulder 72 (FIG. 5). The lever 70
is relative stiff, and a small child would find it
difficult, if not impossible, to use a finger to bend or
deflect the locking lever 70 rearwardly toward the hinge
52. | ' _

The top of the locking member 70 has a curved
distal end 74, and the front region of the locking
member 70 above the shoulder 72 extends outwardly, in a
s{}ghtly convex curve, from the thinner distal end to
the-outer edge of the shoulder 72. This defines a’
camming surface 76 against which the 1id 50 acts as
explained hereinafter. The lever 70 also has an upper
rear surface 78 (FIG. 5).

The 1id central cover panel 58 defines an
aperture 80 (FIG. 3) inwardly of the periphery of the
1lid for receiving the lever 70 when the 1id is closed
(FIG.-5). The bottom of the aperture 80 opens at the.
bottom surface of the 1id (i.e., lid skirt bottom
surface 62).

The front of the aperture 80 is defined by an

. inwvardly slanting, planar, upper front wall 82. The



is .adapted to rest on the peripheral, annular shoul der of the base deck 28
wheh the*lid is closed as illustrated in FIG 5. In the enbodi nent
illustrated in FIGS. 1-9, the lid 50 also includes a sealing spud or nenber
68 (FIG 5) which projects fromthe central cover panel 58. The sealing
menber 68 is adapted to enter into the di scharge opening of the hollow tube
39 projecting upwardly fromthe base central deck region 27 when the lid 50
is closed (FIG 5). This is particularly suu;able for use with containers
of liquids. It will be appreciated, homever that the base di scharge tube

29 and |10, 552! egicheld, RE°F, Dk, Bepaany g 'E“q’agﬁé"#ﬂéll%*ﬁ%d?ed
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for a container fo maj or
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cl osure--even after the el@ﬂﬁnhpﬁérj%db%ﬂ%&e%h&ﬁifaqaéﬂ'ﬁﬁiirhﬁetai
| terminates at a horizontally disposed latch surface 86

(FIG. 3) at an elevation slightly below the elevation of
the downwardly facing shoulder 72 on the lever 70.
Thus, when the 1id 50 is fully seated in the closed
position, the lever 70 returns to its normal,
undeflected position owing to the inherent resiliency of
the lever material. When the locking lever 70 has
returned to the normal, unstressed position illustrated
in FIG. 5, the locking lever shoulder 72 overlies the
1id latch surface 86 and prevents the %id 50 from being
pivoted upwardly unless ‘the locking lever 70 is first
pivoted rearwardly.

When the 1id 50 is fully closed as 111ustrated
in FIG. 5, the top surface of the 1lid on elther lateral
side of the lever 70 is at an elevation slightly greater
than the top of the lever d1sta1 end 74. The clearance
around the top of the lever 70, and the overall width of
the lever 70, are relatively small. This reduces the
exposure of the lever 70 to engagement with a child’s
teeth and inhibits efforts of a child to bend the lever
70 rearwardly. Further, the small clearance around the
lever 70 inhibits the insertion of a child’s teeth under
the lever shoulder 72.

- However, in order to facilitate opening of the
closure by an adult user, the 1lid 50 defines a finger
access recess around, and extending from the aperture,
and the recess is defined in part by two, spaced-apart,

_concave, curved surfaces 90A and 90B (FIG. 6). The



hereinafter). Specifically, at the front of the closure 20, dianetrically
opposite ?ron1the hi nge 52, the base 24 has a resilient |ocking |ever 70
(FIGS. 1-3 and 5) which projects upwardly fromthe base deck 28 at a

| ocation inwardly of the periphery of the base. The | ocking |lever 70 has an
outwardly extending, and downwardly facing, shoulder 72 (FIG 5). The |ever
70 is relative stiff, and a small child would find it difficult, if not

i npossible, to use a finger to bend or deLl ggt'_the | ocking | ever 70
rearwardly toward the hinge 52. The top of the |ocking nmenber 70 has a
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cover panel S an aperture nwar e periphéry of
the lid for rece¢\’/¢¥1§ll hextentr of0thiredepkb Iahd F'Q-d@ﬂ’bsﬁd 'f(lﬁ @djncente.

bottom of the ap@ﬁiﬁééeé%Gﬂeaﬁdabohh‘ar@&fe%‘t&%@‘ﬁc%n@llt *E‘o |4l 1(6 e., lid
skirt botton1surface 62% The front of the aperturé 80 is defined

i nwar dly sl anti nfgedpFankhe ﬁﬁB@F“FPoHF ﬁ&?llﬁfer 7e to engaqgpenty Zx%iPsaas
a cam surface foshengegi Bgetheah@veb as to inhibit efforts of a child to

bend the lever 70 rearwardly.

Further, as illustrated in FIG. 2, the top of
the locking lever distal end 74 is preferably recessed
slightly below the top of the adjacent central cover
panel 58 of the 1id. Further, as can be seen in FIG. 5,
the peripheral region of the lid 50, including the skirt
60, extends outwardly beyond the front of the locking
lever 70 to prevent a child’s teeth from engaging the
front of the lever 70.

To assist an adult user in opening the
closure, the 1id 50 includes a pair of finger-engaging
surfaces 92 (FIGS. 1 and 3) with one_surface 92 on one
side of the latch area and with one surface 92 on the
other side of the latch area. Each finger-engaging
surface 92 is defined in the skirt 1id 60 by a shallow
indentation. The indentations 92 extend part way around
tﬁé-lid on either side of the 1id aperture 80. Each
finger-engaging surface 92 forms an outwardly facing,
smooth wall defining a rear portion of the indentation.

Preferably, each indentation and associated
‘finger-engaging surface 92 extends completely to the
skirt bottom surface 62 but terminates short of the top
of the skirt. Further, the end of each finger-engaging
surface 92 near the aperture 80 merges with the 1lid
skirt 60. .

In order to permit the adult user’s finger to
exert an upper, opening force on the 1lid 50, each
finger-engaging surface 92 extends progressively



cam ng surface 76 as the Iid 50 is pivoted downwardly to the fully cl osed
positiont As the camwall 82 and |lever surface 76 engage, the lever 70 is
defl ected rearwardly, to accommopdate novenent of the Iid 50 to the fully
cl osed position wherein the lid skirt seating surface 62 engages the base
deck 28. The upper edge of the Iid camwall 82 term nates at a horizontally
di sposed latch surface 86 (FIG 3) at an elevation slightly below the
el evation of the downwardly facing shoul der3{2-on the |l ever 70. Thus, when
the Iid 50 is fully seated in the closed position, the lever 70 returns to
its normal, Undedtﬁfd:ﬁﬂlpOﬁithOﬂneﬁéaSihg tlistancer mtonf ddie i Fid \bottohe

| ever materi al the ocking Igver 70 has tur #ﬁ)t{f@ﬁornal
unstressed posHﬁ ??? -\ @210 b bt =Ll lph S OUT der 72
overlies the |iccigaging Lsmnfecewanttepmemenes taﬂ@nlg dl 3mp redgecvinich

i voted upwardl y, n t
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When the lid 50 1S | ustrate , the top surface
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defines a fingerpanner, the surface 92 and apply sufficient force in the
direction needed to pry the lid 50 away from the base
24,

Furfher, the other portions of the lip
periphery between the two finger—-engaging surfaces 92
and between each surface 92 and the hinge 52 are free of
overhanging peripheral surfaces of sufficient depth to
be 1liftingly engaged by a child’s teeth.

_ In order to increase the child resistance of
the closure 20, the finger-engaging recesses 92 do not
extend in front of the region of the locking lever 70.
That is, the lift area presented by each finger-engaging
surface 92 is laterally displaced from the 1ocking.levér
70 and aperture 80 by an amount sufficient to require
the user to perform the opening manipulations at two
distinctly different locations on the closure in order
to open the 1lid. Thus, the locking lever 70 must be
engaged at one location on the 1lid 50, and while the
locking lever is deflected, the 1lid 50 must be opened by
lifting at one or both of the separated, latérally
displaced, finger-engaging surfaces 92. This
manipulation sequence is difficult and confusing for
small -children.

Preferébly, the surface of skirt 60
immediately below the latch surface 86 (FIG. 2) between
the finger-engaging surfaces 92 is substantially



access recess around, and extending fromthe aperture, and the recess is
defi'ned i'n part by two, spaced-apart, concave, curved surfaces 90A and 90B
(FIG 6). The - 10 - surfaces 90A and 90B acconmpbdate the width of a
typical adult finger so that an adult can position a finger adjacent the
upper front portion of the |locking I ever 70 and push the | ocking |ever 70
rearwardly. However, the overall extent of the depth and width of the

adj acent surfaces 90A and 90B are relativelyssmal |l so as to reduce the
exposure of the lever 70 to engagenent with a child s teeth and so as to
inhibit efforts vérgichll arnd dwouwth handvis sénewhavafdiywar@uotthdhe as

Il lustrated in F - i ev, dL st d is
preferably recesg'g&ké%%%l\{/eqﬁeﬁ%hpﬁ%éﬁ glfglé?'heﬂ:\ﬂj %ées‘nl% gén??lgplg‘g\yeer
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front of the locking lever tQ prevent a child' s teeth fromengagi ng the
front of the | evEFTRGtUESs,d fhe, Fegipn ok the N lopkind ieNerci’Osure, the
lid 50 includes a pair of fImngrRidEtigRy) Nthe Udérton 93f (Eh&Sbasea2d thati th

other i de of - nEXPARGR FroR R pihde .t ofe rntetrpaCBbERIReE nod i

the skirt |id 60peyriphsirallyy sutiardly at Iéast Rienfari aastbe dideboftomn

way around the | @,-0a0 6 BhceHfabllf, | e LA FoBlioh6® the base
24 extends peripherally outwardly further than the 1lid
skirt bottom surface 62 as illustrated in FIGS. 1 and 5.
Because the front portion of the base 24 normally
projects beyond the closed 1lid 50, the closure has a
larger range of manufacturing (molding) tolerances.
That is, the molding of a slightly larger l1lid would
still not result in the front portioh of the 1lid
projecting peripherally beyond the base 24 so as to
create an overhanging ledge that could be engaged by a
child’s teeth. Thus, the closure has the capability for
more easily accommodating manufacturing processes.

The closure of the present invention provides
improved child resistance. Because the preferred
embodiment of the closure has an inset latch structure
and a lid free of overhanging peripheral surfaces with a
depth sufficient to be engaged by a child’s teeth, the
1lid is highly resistant to being pried open by a child’s
teeth. The smooth contours of the 1id in the finger
1lift areas and in the locking lever area eliminate sharp
edges and ledges so as to prevent a child’s teeth from
effectively engaging the closure in a manner that could
deform and distort the closure to permit opening.

- Further, the recess area around the locking
lever is configured so that if a child bites down on the
top, front portion of the 1id 50, then the child’s teeth.
will only force the closure lid more tightly against the
closure base. The front surface of the locking lever




flnger-engaglng surface 92 forns’ an outwardly facing, snooth wall defining
a rear portion of the indentation. Preferably, each indentation and

associ ated finger-engagi ng surface 92 extends conpletely to the skirt
bottom surface 62 but term nates short of the top of the skirt. Further,
the end of each finger-engaging surface 92 near the aperture 80 nerges with
the lid skirt 60. In order to permt the adult user's finger to exert an
upper, opening force on the lid 50, each fi Ader-engagi ng surface 92 extends
progressively outmardl¥anth i ncreasin dlstance from.t l.i d, bottom

surface 62 as calPbHLERNLER #REOtH, EHEVEA,gGONtoUTy, FieR} f%’é‘%z
term nat es al ongeffécvivdly shgagea@xbgnds chin@tisditeeth.outosnritle stthéke |id
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be liftingly engtlpedtbp efcthedlddt 6t As illustrated in FIG. 1 to
prevent operation of the latch by preventing access to
the lever 70. The tamper-indicating element 54 includes
a removable part which must be torn away from the top of
the 1id 50 to expose the lever 70. When the tamper-
indicating element 54 is torn away, as illustrated in
FIG. 2, two front anchor portions 102 and one rear .
anchor portion 104 remain on the lid deck 58. These
provide an indication that part of the tamper-indicating
element 54 has been removed. This tells the user that
the closure 20 is, and has been, in condition for
opening, and therefore, that the closure may indeed have
been opened. Thus, the anchor portioné 102 and 104
retained on the closure lid 50 function as tamper-
evident indicia and are evidence that the integrity of
the closure can no longer be guaranteed. '

- The tamper—indicating element 54 includes a
cenEral, flat, disc-like portion or plate 106 having a
rear lift tab 108 and a downwardly depending, front
latch guard or shroud 110. As illustrated in FIG. 1,
the latch guard 110 extends over the latch or lever 70
to prevent access thereto. As illustrated in FIG. 4,
the underside of the element 54 also preferably includes
a downwardly projecting rib 112'spaced slightly inwardly
of the latch guard 110. The rib 112 is adapted to
extend downwardly behind the lever 70 to prevent
rearward movement of the lever 70 until the element 54
is removed.



In order .to increase the child resistance of the closure 20, the

fi nger-engagi ng recesses 92 do not extend in front of the region of the -

| ocking lever 70. That is, the |lift area presented by each finger-engagi ng
surface 92 is laterally displaced fromthe |ocking | ever 70 and aperture 80
by an anount sufficient to require the user to performthe opening
mani pul ations at two distinctly different |ocations on the closure in order
to open the lid. Thus, the |ocking |lever 70 st be engaged at one | ocation
on the Iid 50, and mhlle the | ocking | ever Fgudeflected the lid 50 nust be

opened by 1ifling at one ogyRohhagtei 58PRAA! edenkhicsd 'a& 4 s

finger-engaging surfaces 9 mani pul at i on sequence is
confusing for srtwo -additienalpr epacedraparke pParprddelorils klgo(one of
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surfaces 92 is substanti

rtic d what
forward of the I'HR& |%ﬁa¥€ve¥°shoEP&§P ¥2g§F%€Pn§% 3H§%EF5‘ nﬁﬁﬁkﬁ%ﬂ%r :
reduce the preseftemothéughiaeds1an edgeaetEaatcodmﬁdminqugpztigne&@m|¢ﬂ S

teeth t t Et h t f5

ever 70. 1 h addie? ort Rt 5k, FpRh AR HESRmpR it B8 g RSt

hi nge 52 i s confll@rtd ewppsej tbe pevephdPainy the datah, aéteﬂ-eaéﬂh%lsllﬁ%ﬁras
the 1id bottom s ékH;é‘CSfGZacﬁr e&sr a&kym;ee i e%ﬂ%oraf O ddie daveady,

ext ends perlpher y outward further than the_|id
he  front surface of the lever 70.

The plate 106, including the 1lift tab 108,
latch guard 110, rib 112, and ribs 116, constitute a
substantial portion of the removable part of the tamper-
indicating element 54. The removable part of the
element 54 is connected to the lid 50 with an attachment
structure as will next be described.

As can be seen in FIG. 2, the front portion of
the element 54 has two holes 120, and the rear portion
of the element 54 has one hole 122. As can be seen in
FIGS. 6 and 7, each front anchor portion 102 is
connected to the cover at the periphery of a hole 120,
and the rear anchor portion 104 is connected to the
element 54 at the periphery of the hole 122.

_ As illustrated in FIG. 4, adjacent each front
anchor portion 102 the plate 106 defines a partiaily
cfiindrical section or flange 130. Each flange 130
defines an arc of about 300 degrees. This leaves about
a 60 degree notch 132 (FIG. 6). Each flange 130
reinforces the region around the hole 120.

A generally triangle-shaped, load-bearing
plate 136 (FIGS. 6 and 8) is connected to the bottom
edge of the partially cylindrical flange 130. In the
preferred embodiment, the element 54 is molded from
thermoplastic material (e.g., polypropylene) as a
unitary structure. The triangle-shaped plate 136 is
thus attached to the circular plate 106 as a unitary
_extension of the semi-cylindrical flange 130. The



skirt bottomsurface 62 as illustrated in FIGS. 1 and 5. Because the front
porflon of the base 24 normally projects beyond the closed Iid 50, the

cl osure has a | arger range of manufacturing (nolding) tolerances. That is,
the nolding of a slightly larger lid would still not result in the front
portion of the lid projecting peripherally beyond the base 24 so as to
create an overhanging | edge that could be engaged by a child' s teeth. Thus,
the cl osure has the capability for nore ea5|uy .accommodat i ng manuf acturing
processes. The closure of the present i nvéntiton provides inproved child

resi stance. Becassahll G bGP e Uordi St Cula o inB> 130

| atch structure an over hangi'ng per ces
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70, with its snooth, curved cContour, resists being eff ectlve y engaged by a

child s teeth. Oh€hdF&Gned) -
Projecting downwardly from the underside of

the triangle-shaped plate 136 is an anchor post 150.

The anchor post 150 has an enlarged diameter head 152
with a frustoconical, tapered distal end 154. Each post
150 is adapted to be received in one of the two 1lid
holes 55 (one of which holes 55 is illustrated in FIG.
5). Each post 150 is concentric with the element hole
120. When the element 54 is installed on the closure
1lid 50, each post 150 is also concentric with the
receiving hole 55 in the lid.

The distance x (FIG. 8) from the underside_of
the plate 136 to the top of the post enlarged end 152 is
equal to or greater than the thickness of the lid - .
central portion 58. Preferably, the diameter of the
shaft of the post 150 (inwardly of (above) the enlarged
head -152) is slightly larger than the diameter of the
l1id hole 55. The enlarged head 152 'is also necessarily
larger than the diameter of the hole 55. The tapered,
frustoconical distal end 154 of the post 150
accommodates insertion of the post 150 into the hole 55
in the 1id 50. The lower distal end of the tapered end
154 of the post has a diameter less than the diameter of
the l1id receiving hole 55 to accommodate insertion.
During insertion, the hole 55 is temporarily deformed
(enlarged) to accommodate the insertion of the larger
head 152. The hole 55 remains slightly enlarged to



hand, engagenent of the rear surface of the |ocking | ever by sone neans, as
witH som external instrunent inserted between the lever and lid, wll
serve only to push the locking |l ever further forwardly into a greater
engagenent with the lid. The tanper-indicating elenent 54 is nounted to the
top of the lid 50 asillustrated in FIG 1 to prevent operation of the

| atch by preventing access to the |lever 70. The tanper-indicating el enent
54 includes a renovabl e part which nust beg 18rn away fromthe top of the
lid 50 to expose the |lever 70. Wen the tanper- indicating elenent 54 is

torn avay, as |lddishiiske nehid Go1 fantyp 150G6r283aaletadr St WIP angl one

rear anchor portlon 104 remain on t ITd deCk 58. These provide an
i ndi cation that Rﬁﬁ 10+t he tanper-lndlcatlng el enent 54 has been renoved.
This tells the user that t'mecfﬁsugebza ténnaotdibns hdan bebwemmaditie on for
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central, flat, I ke, portion or ving a rear, li1ft tab 108
and a downwar d| CIRSIKNR 1), assembl P‘at chHEWaVET or €35Po dFangible || ustrat ed

in FIG 1, the |cimiedtion ﬁ&ﬁtseshemhs Wikl bPeakawhenoisuffiRiiefit t 0
prevent access there

Pl et e ar o s tRs A%asor | RendiaS bRrehsare, RERIIET£Y (the mident

slightly inwardlsg ds ttiee | plategLo6did1Diffed upiwvatrily bydaptasping cthend
downwar dl'y bem'%Lﬁrfbée(fi6702t9n3r§¥69t7)). The plate 106 breaks from
the plate 136 at the frangible portions 144 so that the
front anchor portions 102 (FIGS. 4 and 6) remain in the
lid 50. The anchor portions 102 are prevented from
being pulled out of the 1lid 50 owing to the enlarged
heads 152 on the posts 150..

~ When the frangible portions 144 are fractured,
the remaining anchor portions 102 retained on the 1id 50
are substantially free of any sharp prdfrusions that may
be unsightly or hazardous.

If desired, each post 150 may project upwardly
from the upper side of the triangle-shaped plate 136 to
provide a protrusion that is more visible than is just
the flat surface of the triangle—shaped plate 136. 1In
tﬁzsmalternate embodiment, which is not illustrated, the"
upwardly projecting portion of the post 150 would
preferably have a height less than or equal to the
height of the top surface of the element 54.

The rear anchor portion 104 may have the same
structure as the front anchor portion described above
witQ,referencé to FIGS. 6 and 8. However, in the
embodiment of the rear anchor portion illustrated in
FIGS. -7 and 9, the rear anchor portion 104 has a
different structure which eliminates the triangle-shaped -
plate 136 employed in the front anchor portion 102.
Adjacent the rear anchor portion 104, the plate 106

Pl



rearward ,movenent of the lever 70 until the elenent 54 is renoved. - 14
- The underside of the el enent 54 also includes two additional,
spaced-apart, parallel ribs 116 (one of which is visible in FIG 5) al ong
the inside surface of the guard 110. These ribs transfer the bendi ng nonent
fromthe guard 110 to the flat, disc-like portion 106 of the el enent 54
when an attenpt is made to lift the guard 110 to expose the lever 70 in the
| at ch area. The inner edge of each rib 116G fijigts-in front of, and may
contact, the front surface of the lever 70. The plate 106, including the
lift tab 108, | adehigesrad é&andkﬂchlZfmeéeﬂﬂED Wickc prsdjécts a

substantial port v f t el enent
54. The rem)vablde&'?)%lr%raiI§ %%ggll errent Qéftr go%%e(ﬁ{?ee{lenk%cﬂ g% with an
at t achnment strucd%ﬁbnasamppntnenatb@nd@@tﬁh@e@OIASJéﬁh be seen in FIG 2,

the front portion of the ergggal ribshasy! w&ﬁé@ide&aha%lwdlﬁ&@ragfrfpeﬁtlon

of the el enent 54 has one hol e can _be _seen in each

front anchor porm%nlﬁﬁﬁrp§lcgﬂﬁm of the bale 142+« hEh | EHB }63rhas

hol e 120, and thgenrfagleactep pariface 1&4 i(FIEAnmyCihfl t ddwnwaedEpt 54 at
t he periphery of_the hoé %22 As Iluiéé$ted in FIG 4, adjacent each
front anchor porf?%ﬁngo OF 8mpF3F I nes-a partially cylindrical
section or flange 130. EacWhel bogtoiCGudfhiaesd66n off cadh ahiut 182 0mergeses.

This | eaves abowt a frangible connection 168 with the top of a post
170. The ribs 162 and frangible connection 168 are
sufficient in size to provide adequate f£illing for the
molding process and to provide a suitable fracture
strength which accommodates assembly of the element 54
on the closure.

The post 170 has an enlarged end head 172 with
a frustoconical or tapered or distal end surface 174.
The diameter at the lower end of the tapered surface 174
is ‘less than the diameter of the closure 1lid receiving
hole 55, but the diameter of the head 172 is greater
than the diameter of the closure lid hole 55.
Preferably, the diameter of thé shank of the post 170
inwardly of (above) the head 172 is also slightly larger
than the diameter of the 1lid hole 55. The post 170 can
be inserted into the hole 55, and some deformation
néégg;arily occurs. However, the resiliency of the lid-
material causes the size of the hole 55 to reduce to a
diameter smaller than the head 172 for tightly retaining
the post 170 in the closure 1lid 50.

With reference with FIGS. 7 and 9, it will be
appreclated that each frangible connection 168 is
located at the outermost portion of the post 170.
Preferably, the post 170 is concentric with the hole
122, and the diameter of the shank of the post 170 is
slightly less than the diameter of the hole 122.

The three frangible portions 168 connecting
the post 170 to the ribs 162 are sufficiently small to



a 60 degr.ee notch 132 (FIG 6). Each flange 130 reinforces the region
arotind the hole 120. A generally triangl e-shaped, |oad-bearing plate 136
(FIGS. 6 and 8) is connected to the bottom edge of the partially
cylindrical flange 130. In the preferred enbodi ment, the elenent 54 is

nol ded fromthernoplastic material (e.g., polypropylene) as a unitary
structure. The triangle-shaped plate 136 is thus attached to the circular
plate 106 as a unitary extension of the sem.,.cylindrical flange 130. The

triangl e-shaped plate 136 is connected to tHe fl ange 130 at each of the

three corners of | I h . r f-éﬁga :

I ncl udes a part i%+ P?%%Flagggl Ee:’zii‘leip%?% ﬁ%%%o%rlg‘gs 2}1 | cﬁiﬁéﬁ%?gc‘ﬁ'?
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the flange 130 apg €R&hr$BB 162Y deFdhes hed HddroantHb®pdi€ion 104 (FIG.

triangl e- shaped ate,136_is rel ativ hi nd defines a frangible
connection 144 ( d’hé‘%g EFBRADS AR %MI % H&ﬁl%%ﬁﬁﬁér&%%f 2he
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enl arged di anet ef, he 2 g}g f nyst oconi cal, tapered distal end 154.
Each post 150 iséggapggﬁétg egfggéﬁ@éh in one of the two lid holes 55 (one

of which holes 55 is illusThet porition @f The _iamenist545bove cteentric
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lid 50, each post 150 is also cqoncentric wth the FECEIVqu hol e 55 in the

lid. above the frangible portions 136 (above tlie front posts
150) constitutes the removable part of the element and
functions, when in place, as a shroud for preventing
access to the latch lever 70. The removable part or
shroud is removed by lifting up on the tab 108. The
removable part can be discarded. The latch lever 70 is
then exposed for operation to release the 1lid 50.

The anchor portions 102 and 104, along with
the associated frangible portions 144 and 168, |
respectively, may be defined as the attachment structure
for attaching the tamper-indicating element to the
closure 1id 50. Upon rupture of the frangible portions
144 and 168, the removable part of the element is lifted
away, and the remaining part of the attachment structure
on the 1lid includes only the anchor portions 102 and
104. ' '

-—.,- . A second, and presently preferred, embodiment
of the tamper-indicating closure of the present -
invention is illustrated in FIGS. 10-14. The closure is
designated generally by the reference number 220 in
FIGS. 10 and 11. The closure 220 is adapted to be
mounted .on a container (not illustrated) which may have
a conventional open mouth defined by a neck (not
illustrated) or other suitable structure.

_ The closure 220 includes a closure base or
-body 224 for securement to the container. The base 224
includes a generally cylindrical, peripheral wall 226,

_and'a generally transverse closure deck 228 (FIG. 11)



The distance x (FIG 8) fromthe underside of the plate 136 to the top of

t hes'post+ enl arged end 152 is equal to or greater than the thickness of the
lid central portion 58. Preferably, the dianmeter of the shaft of the post
150 (inwardly of (above) the enlarged head-152) is slightly larger than the
di anmeter of the Iid hole 55. The enlarged head 152 is al so necessarily

| arger than the dianeter of the hole 55. The tapered, frustoconical distal
end 154 of the post 150 accommodates inserLthgn-of the post 150 into the
hole 55 in the Iid 50. The lower distal end of the tapered end 154 of the

ggzg haz ? di a”&h?icl'xeéﬁtéﬁaa hbeoééambebﬁeéhn:za.égm ICRERina 1N okt H0155 t 0
nmodat e. i nsertion, ri Il ngerti t e i orar]

def or med (enl ar g#% 95 %ﬁoﬁ%ﬁﬁa?@cﬁ‘hggpn%{&ﬂl 8?"????%%%%?%%* 152.
rhe hpl§_55 r enesteppedghelgvatkdr pddtiform surréundedc bynsdgenerallyightly
arger dianeter he s The of i ections 144

bet ween t he trid%%?gggﬁggéd %ﬁggg.%ggféﬁﬁ ?ﬁékﬁggﬁ%%&i are stronq)enough
to accommodate the conpresTheecydindrigademaldd 236 iofy thes GBI PIRR
shroud posts 150,3feig aasFe%aS%eehaag&seﬁ@ RAht 0 WRAphedtiE lof regi bop

orces are appl |GH Fhet HEnEPARER PSS TBe HARETAES 71T Tfar dl v

(by grasping thecénbaif8r(mbGth? asdwith threadEhdhawing k06 appodpriaten

the plate 136 atSEQECQE%EQEQEEp@%&%&%ﬂ%glﬁéﬁ%%éf“ﬂftéﬁé installed
cloéure). Oother suitable engaging means (e.g., snap-fit
beads) may be provided to secure the closure base 224 on
the container. Alternatively, in some applications, the
closure base 224 could be non-releasably attached to, or
formed unitary with, the container.

A conventional sealing ring 245 projects
downwardly from the underside of the deck 228 for
engaging an interior edge of the container neck at the
container mouth to effect a tight seal. '

The closure base 224 includes a discharge
passage 240'through the deck central portion 227 (FIG.
11). The closure passage 240 is surrounded by a hollow
discharge tube 239.

' Preferably, a 1id 250 is hingedly connected by
a hinge means or hinge 252 to the edge of the base 224.
Tﬂé_;id 250 carries a tamper-indicating element, plate,
or member 254 which must be removed, as explained in
detail hereinafter, to permit opening and closing of the
lid 250. '

As with the first embodiment of the 1lid 50
descriqu above with reference to FIGS. 1-9, the second
embodiment of the 1id 250 defines three bases or holes
(only_one of which holes 255 is visible in FIG. 11).
Each hole 255 is adapted for receiving a portion of the
element 254 td_anchor the element 254 to the 1lid 250 as
explained in detail hereinafter.



front anchor portions-102 (FIGS. 4 and 6) remain in the lid 50. The anchor
portions *102 are prevented from being pulled out of the Iid 50 owing to the
enl arged heads 152 on the posts 150.. Wen the frangi ble portions 144 are
fractured, the remaining anchor portions 102 retained on the lid 50 are
substantially free of any sharp protrusions that nmay be unsightly or
hazardous. |If desired, each post 150 may project upwardly fromthe upper
side of the triangle-shaped plate 136 to p %glde a protrusion that is nore
visible than is just the flat surface of the triangl e-shaped plate 136. In

Hns&tanmeeMmmnmn o] he gu

e e A e L e o
or equa 0] e op r e
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anchor portion e pla frnées a cy flange
160 whi ch proj ea@pexiowrsa24®y fromthe underside of the elenent 54 to

define a continuation of tfige 0ifgd 2252 THapenei b2 A7 suieasrcrdydd Y

i nwardly from
including the snap-action type hinge 52 described above

with respect to the first embodiment illustrated in
FIGS. 1-9. In the preferred embodiment, the 1lid 250 and
closure body 224 are molded as a unitary'structure from
suitable thermoplastic materials, such as polypropylene
or polyethylene. However, the 1lid 250 and body 224
could be formed as separate pieces, and preferably would
in such a case be designed for subsequent assembly with
a suitable connecting hinge system to permit opening and
closing of the 1id. The detailed design and' operation
of the hinge per se form no part of thé‘presgnt
invention. '

The 1lid 250 preferébly includes a central
cover panel 258 (FIGS. 11 and 12) and has a peripheral
skirt 260 depending from the periphery of the central
cover panel 258. The lid skirt 260 has a bottom surface
262 .(FIG. 11) defining a bottom surface of the 1lid. The
skirt pottom surface 262 is adapted to rest on the
peripheral, annular surface of the base deck 228 when
the 1id 250 is closed as illustrated in FIG. 11.

The 1id 250 also includes a sealing collar 268
(FIG. 11) which projects downwardly from the central
cover panel 258. The sealing collar 268 is adapted to_
surround, and sealingly engage, the peripheral surface
of the closure base discharge passage tube 239 (fIG.
11). This is particularly suitable for use with
containers of liquids.

(8]



the internal dianmeter of the hole 122. Each rib 162 has an angled top
surface 164 (FIG 9) and a downwardly facing bottom surface 166. The bottom
surface 166 of each rib 162 nerges at a frangi ble connection 168 with the
top of a post 170. The ribs 162 and frangi bl e connection 168 are sufficient
in size to provide adequate filling for the nolding process and to provide
a suitable fracture strength which accommbdat es assenbly of the el enent 54
on the closure. The post 170 has an enl argeg, end head 172 with a
frustoconical or tapered or distal end surfdce 174. The dianeter at the

| ower end of the tapered 7 r t
closure |lid receiving hoIzﬂg%QQﬁﬂ%'éééé%éﬁiet&@ﬁ% ﬁ?ﬁeghéngiﬁ sg%%lgreater
than the di anet §01d@AY X6& | nRed NPt P Provided, bpcthg| formndldugiratedy

the shank of theafded bt fly@rﬁi-dvﬂeéfﬁ)@vﬂll hexhaedd;wzfl tnal Qosur@t |y

| arger than the dlanete id hole 5 0st 170 L nserted
into the hol e 532%3f s{m'eerbi?‘g i B7S et s%'&l’?ﬁa{}sﬁﬁrg eﬁo &, the
resiliency of thdduilisptsudchlasasmakli hsokideibénsphetheheas53ignideduicght o
a dianmeter small t e post 170 in
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connecting the peficHify tmedienishstébZnaintaimingi thel yidneblo tim the

closed position and inhibiting a child from opening the
closure--even after the tamper-~indicating element 254 is
removed (as explained in detail hereinafter). The
latching system employed in the closure 220 is
substantially the same as that employed in the first
embodiment of the closure 20. .

In particular, at the front of the closure
220, diametrically opposite the hinge 252, the base 224
has a resilient locking lever 270 (FIGS; 10, 11, and 12)
which projects upwardly from the base deck 228 at a
location inwardly of the periphery of the base. The
locking lever 270 has an outwardly extending, and
downwardly facing, shoulder 272. The lever 270 has a
rear surface 278. The top of the lever 270 defines a
cd;ved, distal end 274. The lever 270 has an angled,
front, camming surface 276 extending downwardly from the
upper, distal end 274 to the shoulder 272. '

The 1id central cover panel 258 has an
aperture defined in part by an inwardly slanting,
planar, .upper front wall 282. The wall 282 acts as a
cam surface for engaging the lever camming surface 276
as the lid 250 is pivoted downwardly to the fully closed
position. As the cam wall 282 and lever surface 276
engage, the lever 270 is deflected rearwardly, to
accommodate movement of the 1lid 50 to the fully closed



be fractured when the plate 106 is lifted upwardly with sufficient force.
The<post *170 and broken connections to the ribs 162 define the rear anchor
portion 104 (FIG 2) which remains in the |lid (as illustrated in FIG 2) to
provi de evidence of tanpering in the same nmanner as the front portions 102.
The portion of the elenent 54 above the .frangible portions 168 (above the
rear post 170) and above the frangi ble portions 136 (above the front posts
150) constitutes the renovable part of the ghement and functions, when in
pl ace, as a shroud for preventing access to the latch lever 70. The
renmovabl e part oposhtufl whekeinbvehebY il EKitg $eavdiddeasurtadds826dhe
renovabl e part can_ be digﬁgrged. %%eﬁ %é%h | ever 70 is then exposed for
operation to r el 82389FRe ITdV88° TRE 6r portions 102 and 104, al ong
with the associated frangi The ppperoedgesofakhhel dgd aamwaralil 282 nay be

defined as the ShLEUGL. i fy 12 ey TIBREY - & [
el enment to the g\é%gﬁ?‘ggﬁ%ﬁ é% SU%%‘r%lrz&E‘f%rlelﬁglﬁe frangLbl e %‘gﬁ?@%fﬁ%

and 168, the renblEBtelpdrt Whepmn&he didnh250s is udd¥a#8atedgin hehe
remaining part oklébedapbaskion!, theldlwed 270 Rethirths ed uties AékNal e

anchor port1ons L04eldeed pAeTeIon oAl REPTL inRLel st hode RS RR!
FI GS. 10-14. Thethéoleveri mattexiiglat ethgandhal Ilypdkindelewdrrzhechasnber
220 in FIGS. 10 ?@gu}ﬁedTQS Eh%?%b%m%39 h%é%?@@ééﬁ‘ﬂ%é&%ion illustrated
in FIG. 11, the locking lever shoulder 272 overlies the
l1id latch surface 286 and prevents the 1id 250 from
being pivoted upwardly unless the locking lever 270 is
first pivoted rearwardly.

Preferably, the 1id defines a finger access
recess around the lever 270 to facilitate opening of the
closure by an adult user. This can include a recess
having substantially the same shape as the recess in the
closure 1id 50 of the first embodiment illustrated in
FIGS. 1-9 wherein the recess is defined in part by two
curved surfaces 90A and 90B (FIG. 6). Also, the shape
of the peripheral region at the front of the 1id skirt
may include finger-engaging surfaces or indentations 292
(FIG. 10) to facilitate the lifting of the 1id 250..

The shape, configuration, and orientation of
thé surfaces of the 1lid 250 and lever 270 may be
substantially similar to the shape, configuration, and
orientation of the surfaces of the corresponding
portions of the first embodiment of the closure 20
discussed above in detail with reference to FIGS. 1-9.
However, a variety of surface configurations may be
employed. Indeed, child-resistant shapes need not be
employed with the present invention tamper-indicating
element closure if child resistance is not required.

In order to prevent initial operation of the

. lever 270, the tamper-indicating element 254 is mounted
to the 1id 250. A portion of the element 254 must be




mounted on a container (not illustrated) which may have a conventional open
mout'h defi ned by a neck (not illustrated) or other suitable structure. -
The cl osure 220 includes a closure base or body 224 for securenment to the
container. The base 224 includes a generally cylindrical, peripheral wall
226, and a generdlly transverse closure deck 228 (FIG 11) - 19 - which
extends across the base 224. A central portion 227 of the base deck 228
extends upwardly to form a stepped, el evatedlatform surrounded by a
general ly peripheral, |ower portion of the deck 228. The cylindrical wall
226 o; tﬂe cIosuggrbaaﬁagzﬁoi@egﬁﬁnte@ekegﬁngﬁgmfSMﬁiQubﬁérpavbphemuegf t he
top of the contaiper ngc nQt ust rat ar t cont ai ne t as
with threads (ha %egﬁ éaérgﬁf’h&?gsstar l?(ét%}:ree ?fcbt)g] "B}]e'\g}én% nﬁo‘ﬂgﬁﬁg‘; °0Fhf'he
install ed cl osurkid ZbHdewithi tawo £romiaginuhoreportions K 382aHFIGt Beddend
may be provided to_.s e t conpRLlgr

Al ternatively, i%ﬂgo%agpgheggﬁ g’%ﬁﬁ%ﬁs riew'base 224 Coﬁﬁdagghor
non-rel easabl y aPeEEhenst semadn; enddediidh declk 1398 tafternthenrpmoxable
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di schar ge passageh@48trhrtuge tife tiec lamohor Porpidn® B @2 7and 30411 The

closure passage fégn£§c§irQQQEQQ%epﬁﬁidgﬁdeNof the first embodiment
anchor portions 102 and 104 described above in detail
with reference to FIGS. 1-9.

The anchor portions 302 and 304 are connected
to the plate 206 with frangible connections having a
structure that may be identical with the corresponding
connections of the anchor portions 102 and 104 in the
first embodiment of the tamper-indicating element 54
described above in detail. Further, the manner in which
the anchor portions 302 and 304 are retained within thej

1id holes 255 may be the same as the manner in which the
first embodiment anchor portions 102 and 104 are
retained within the 1id holes 55 as discussed above in
detail with reference to FIGS. 1-9.

‘The tamper-indicating element plate 206 has a

1ift tab 208 (FIGS. 12 and 14) at a rear area of the
,piﬁge 206. The element 254 can be pulled away from the
1id 250 by pulling sufficiently hard on the 1lift tab
208. The plate 206 breaks away above the anchor
portions 302 and 304 which remain in the 1lid 250.

The front of the plate 206 differs from the
front of the first embodiment plate 106 described above
in that the front of the plate 206 does not have a latch
guard (such as the first embodiment latch guard 110
illustrated in FIGS. 1 and 2). Rather, the second
embodiment plate 206 includes a downwardly angled tang
or tab 380 (FIGS. 12 and 14).



di scharge tube 239. Preferably, a lid 250 is hi ngedly connected by a hinge
nmeans or. hinge 252 to the edge of the base 224. The |lid 250 carries a
tanper-indicating elenent, plate, or menber 254 which nust be renoved, as
explained in detail hereinafter, to permt opening.and closing of the lid
250. As wth the first enbodinent of the lid 50 descri bed above with
reference to FIGS. 1-9, the second enmbodi nent of the |lid 250 defines three
bases or holes (only one of which holes 2354, visible in FIG 11). Each
hol e 255 is adapted for receiving a portion of the elenment 254 to anchor

the el ement 254 to the |idagds(qjascritdid gt iFrdletrd] s ctawfs80. has a 20
- As with the first enbodi nent. of the lid 50 described above | id 250

S h
i's adapted to befpFebyeglpdtpdeportion A&k A i T FI@e%ﬁilgl, and
12) and (2) an opgptResit pertive 394 .uUslaied)asmran bewegeénoint REG:| a2¢d
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:c P?L?dieggoérﬁeﬁ?p?radbmaswpieh {uﬁn 3 deean | e FEGovhlwi Fher EdpedB 6t Hashe

lid 250 and cl osﬁrébg%%%g’ ar éirfet(?dteok %su%fbﬁé\?te?f% eéféritrjgggfga?ra%ﬁm the

sui tabl e ther nopvestie ciardiented, surtacs) 390 wpichLermipatesniefe.

However, the |idg2h@raldydodbridshtally disposed, downwardly facing,
bottom surface 392. . '

The tang or tab 380 and rib 386 are located at
the rear surface of the locking lever 270 to inhibit
substantial rearward movement of the locking lever 270
and to thus prevent opening of the 1id 250. To this
end, the tang 380 extends down into the 1lid aperture

 behind the locking lever 270 when the lid is in the
closed position and the tamper-indicating element 254 is
properly assembled on the lid 250. The rib 386 provides
structural support and rigidity for the tab 380.

The tang 380 has a shape whiéh accommodates
insertion of the tang 380 behind the lockihg lever 270.
Preferably, the transition'from the top of the tampef-
indicating element plate 206 to the tang 380 is
relatively smooth and inhibits prying actions that might
be effected by an individual attempting to dislodge the
tghg-380 from. its position behind the locking tab 270.

The width of the tang 380 is generally less
than the width of the locking lever 270. Some small
amount of clearance is preferably provided so as to
permit the tamper-indicating element 254 to freely fall
away from the 1id when the frangible attachment regions
are broken as the tamper-indicating element 1lift tab 208
is lifted.

The tang 380 and rib 386 occupy substantially
the entire free space behind the loéking lever 70 so as
to inhibit movement of the tang in an attempt to
dislodge the tang from its position. Further, any



could be.forned as separate pieces, and preferably would in such a case be
desi gned for subsequent assembly with a suitable connecting hinge systemto
pernmt opening and closing of the lid. The detailed design and operation of
the hinge per se formno part of the present invention. The Iid 250
preferably includes a central cover panel 258 (FIGS. 11 and 12) and has a
peri pheral skirt 260 depending fromthe periphery of the central cover

panel 258. The lid skirt 260 has a bottom.sggface 262. (-FIG 11) defining a
bottom surface of the lid. The skirt bottom surface 262 is adapted to rest

glnots 23 ggrl Frerféuﬁ%&d %18%&&&?? T:aglgny fawkra)Smovemente dff S0 i s
il lustrated i e, SO (o I

collar 268 (FIG 99.19ﬁ| ﬁFo%éEt%sdbﬂhﬁﬂ}gﬁga#yoﬁb? %Hggﬁtghfegobgg panel

258. The seahrupratétabﬂﬁB hewadepted ndnigunr smountapd spadendlsy engage,
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11). This is pa riy sul containers of i ds
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provided in the {orsmiiiNedr Bbedeel’ theCdaatefit PoRidRd oF tid .1iddzsnl,
if the closure 220_1s intended f

such as small, §%W¢dt??eﬁﬁ?rtﬁgﬁgacgféﬁm%hﬁ Sﬁgai %es th%%gthgg L;gﬂ:?Zd

in some applicatpeeferdBl ahsmhglf hmsunenbdidcfteat'aanba betwessurthe rear
surface of the locking lever 270 and the rib front
surface 390 so as to prevent friction forces from
hblding the rib 386 in position when plate 206 is broken
away from the anchor portions 302 and 304. Thus, if the
tamper-indicating element 254 is broken at the anchor
portions 302 and 304 and removed, attempts to recreate
the originally assembled condition will not be
successful. Specifically, if the removed element 254 is
repositioned in its original location, the clearance
between the front of the rib 386 and the rear surface of
the locking lever 270 will prevent the.establishment of
a frictional engagement. Thus, the broken element 254
will readily shift out of position when subjected to the
slightest movement. This will provide a clear
indication that the element 254 has previously been
removed. ' '

- It will be appreciated that, if desired, the
tang 380 may be 1ncorporated with a latch guard or
shroud 110 as employed in the first embodiment of the
closure illustrated in FIGS. 1-9.

The tamper-indicating plate 206 also
preferably includes a peripheral flange 396 and a pair
of spaced-apart, parallel ribs 398. The structures
rigidify the tamper-indicating element.

Because the element 54 (FIG. 4) or 254 (FIG.
14) can be molded as a piece separate from the closure
1id and bbdy, the element can be molded from a material
that is different than the material employed for the



di seussed above with reference to FIGS. 1-9, the second enbodi nent
illustrated in FIGS. 10-14 includes a | atching nechani smfor nmaintaining
the lid 250 in the closed position and inhibiting a child from opening the
cl osure--even after the tanper-indicating elenent 254 is renoved (as
explained in detail hereinafter). The | atching system enployed in the
closure 220 is substantially the sane as that enployed in the first

enmbodi nrent of the closure 20. In particular,saL_the front of the closure
220, dianetrically opposite the hinge 252, the base 224 has a resilient

| ocking I ever 2791&519@ 118 ahld bR 12)rmify P itiP dtfe WG 8F ymhteFibhe
IbaSE deck 228 amﬁﬁogg; ggt%agvit\%refsll y of the p%%thﬁfase The
ocking lever 2 S Sci ng,
shoul der 272. Th@ohﬁéetlaﬁﬁ b&staxalbeafaysl#xfme?&nfﬁi’astrmgoéolbrsl ever
270 defines a cu rv§98§ t end 274. The lever 270 has an angled, front,
t

camm ng surface 3n H§ Eanmardly fromthe upper, distal end 274 to
t he shoul der 272. The lid mhqrxﬂluahnatqﬂmaﬂbQ§im¢nﬁSeﬂfa§b¢t9195§§ﬂiﬁ@d

0 part by an | e dbyesed ithertidiR qediiitad e Iralide 2BRexTe1unll 262

acts as a can1su ever cammng surface 276 as t e I|d

gagln
250 is pivoted d@MWaPBIBylt %ﬂqyy wids aieesh e Wuﬁécplﬁﬁeeaw&&l I
and | ever surfacg)édphbnengpeet ﬂéuél hoied S(él.ejJ,eqw]:bsesswaﬁdrxs t6)

acconmodat e nnveggn gLetg%Sff%éilons Jhegé“|3@aAﬁE§EeV1den€ element is
not needed or desired, the closure 1lid and body may be
used without the element installed. If the receiving
holes would not be acceptable in such non-tamper-evident
closure, a relatively simple modification of the mold
parts would permit the 1id to be molded without the
holes. An adjustable mold assembly, which could _
accommodate molding the lid with or without the element-
receiving holes, would thus provide manufacturing o
fiexibility at a reduced cost.'

It will be appreciated that other
modifications may be made to the closure body, 1lid, and
tamper-indicating element. For example, the locking'
lever (e.g., 70 in FIG. 3) may be replaced with some
other suitable latching struéture, operation of which
would be effectively prevented by the tamper—indiéating
eiément (e.g., 54 in FIGS. 1 and 2). Further, the
element 54 or 254 may have a shape other than the shapes
disclosed in the figures. Also, the element 54 or 254
may be anchored to the 1lid with less than three anchor
portions or more than three anchor portions. Further,
the structure of the anchor portions may be changed from
that shown in the figures.

- It will be readily apparent from the foregoing
detailed description of the invention and from the
illustrations thereof that numerous variations and
modifications may be effected without departing from the



posi ti-on. wherein the lid skirt seating surface 262 engages the base deck
228. The upper edge of the lid camwall 282 term nates at a horizontally

di sposed |l atch surfacé 286 (FIG 11). Wien the |id 250 is fully seated in
the closed position, the lever 270 returns to its nornmal, undeflected
position owing to the inherent resiliency of the |ever material. Wen the

| ocking | ever 270 has returned to the normal, unstressed position
illustrated in FIG 11, the |ocking |ever ghgnger 272 overlies the lid

| atch surface 286 and prevents the lid 250 fffOm bei ng pivoted upwardly

unl ess the | ocki ngrdevepi2?f aadf 5Eshebi [ Rreferably, the
|id defines a fi fnéég SS rgcgﬁs a?guhgo%ﬁg Pgsgga #ﬁﬁ? 2 itate
openi ng of the closure %§é§n° d Psuggygnthp§-can i nclude a recess having
substantially the same shape as the recess in the closure lid 50 of the
first enbodinment illustrated in FIGS. 1-9 wherein the recess is defined in
part by two curved surfaces 90A and 90B (FIG 6). Also, the shape of the
peri pheral region at the front of the lid skirt may include finger-engagi ng
surfaces or indentations 292 (FIG 10) to facilitate the lifting of the lid
250. The shape, configuration, and orientation of the surfaces of the lid
250 and lever 270 may be substantially simlar .to the shape, configuration,
and orientation of the surfaces of the corresponding portions of the first
enbodi nent of the closure 20 discussed above in detail with reference to
FIGS. 1-9. However, a variety of surface configurations-may be enpl oyed.

| ndeed, child-resistant shapes need not be enployed wth the present

i nvention tanper-indicating '




el ement closure if child resistance is not required. In order to prevent
initial bperation of the lever 270, the tanper-indicating elenent 254 is

mounted to the lid 250. A portion of the el enent 254 nusl_iEL___l_;_E%};;___
torn away to permt operation of the |ever 270. The el enent 254 includes a
‘plate 206 which is nmounted to the lid 250 with two front,’mﬂm"'ulmm' _ _
302 (FIG 14) and one rear anchor portion 304 (FIG 14). . ”'"ﬂ"
portions remain on the lid deck 258 after_xg? removabl e portiontof*the =«

el ement 254 is renoved. The anchor portions 302 and 304 are received in the

lid holes 255. TyeaBtisceraemeb Tge anchor portions 302 and 304 is
identical wwth the structure of the first .enbaodi nent anchor portions 102

and 104 described above inldet & CAHPEF AR £IFPPIGTOL-9n IRENARGhEP
portions. 302 anda 3@éntatnepniaterdorq Haddlclosuiftd aovnprisingt bl e

connections having a strucgu t [ ' ' e _correspondi ng
connections of the anchor %o#§}§%§ Eﬁ?ﬁgg;:ﬁ¥¥Q¢#§¥ﬁyiéézﬁgéﬂgodinent of
the tanper-indicating el enent 541lJescbased fnattachieent | toFsaider, ':1he|_d
manner in which the anchor cgakhiifaRs 3%%-@1%%@@4 id | HegiLihRiget he i
hol es 255 may be the sane gs t he naﬁnerﬁ|1 I ch fﬁ%zﬁﬁist eﬁ%%ggngﬁt'
anchor portions 102 and 108P&F&Ur€uvained within the Iid holes 55 as )

di scussed above in detail wth feheacndad forrMoverer®: HéEween a closed
tanper-indicating el ement BL%&%i%%GJg%id%ing said discharge aperture and
an open position spaced from said discharge
aperture, and
(3) a manually releasable latch defined
- cooperatively by said base and 1id to hold
said 1lid closed; and
a tamper-indicating element that is separate
- from, but mounted solely to, said lid to prevent manual
release of said latch, said element being free of any
attachment directly to said base, said element including
a removable part and including an attachment structure
that is engaged with said 1id and that has a frangible
portion which can be broken when sufficient force is
applied to remove .said removable part of said element
from said 1id to permit operation of said latch whereby
the remaining part of said attachment structure remains
on said 1id to provide evidence that said removable part
of said element has been removed.

2. The closure in accordance with claim 1 in
which said tamper-indicating element includes a tang
protruding into a region adjacent said latch to prevent
operation of said latch.

3. The closure in accordance with claim 2 in
which said tang includes a slanted first member, a
lower, vertical member depending from said first member,

. and a rib projecting forwardly from said first member.



lift tab 208 (FIGS. 12 and 14) at a rear area of” the plate 206. The el ement"
254 can<be pulled away fromthe lid 250 by pulling sufficiently hard onthe
lift tab 208. The plate 206 breaks away above the anchor portions 302 and
304 which remain in the lid 250. The front of the plate am“m“m“ﬂ“l ﬂ"“‘
the front of the first enbodi nent plate 106 descri bed ab 4 .
front of the plate 206 does not have a |latch guard (such a% the 'first

embodi ment |atch guard 110 illustrated in BgS&S 1 and 2). Rather, the
second enbodi nent plate 206 includes a downwardly angl ed tang or tab 380

]g!:l GS. 1|2 andd14)- _ -33%.- éﬁlé |dllb°§1{jx§ Sth 'ia{bc%iliﬁaﬂéb_twlmtabaiﬁ03hgz a
irst, slanted portjon gnd ,a second, erally. yertic rtion :
Al so, as can be"Bi€R PAlf &1bj3s é’aﬁ’??“?ég% e%%/’sgo%’fﬁgd? 8f PEHCPRe
first, slanted pembees.382. As can be seen in FIG 11, the rib 386 has a
downwardly angled top surface 388 and a generally vertically oriented
surface 390 which termnates in a generally horizontally di sposed, .
downwar dl y facing, bottomSsur fThee Ggmsurghein agcordange J8bthnglail 3g4Mare

| ocated at 'the Lgakpsurface of the locking lever 270 to inhibit substantial
rearward novenent o? the locking lever 270 _and to thus ggeve . opgping of

the lid 250. To this end, SeH8 datFhsnalyder 2 ¢heYer PECIRETIPE 5™ ure -
behind the | ocksagdl page AAA Wateddlidring apertutdeinl sadd pbdi throughd t he

tanper-indicatiaﬁigheggg%.%%%éésprojects when said 1id is closed for
engaging an adjacent part of the lid; and
said tamper-indicating element includes a tang
projecting downwardly behind said lever to inhibit
movement of said lever in a direction that would permit
the 1lid to be opened. '

6. The closure in accordance with claim 1 in
which said tamper-indicating element includes a shroud
) projecting over a portion of said latch to prevent
~operation of said latch. ‘

7.  The closure in accordance with claim 6 in
which .
said latch includes a lever projecting from
said base and a receiving aperture in said 1id through
which said lever projects when said 1id is closed for
engaging an adjacent part of said 1id; and
. . said tamper-indicating element includes a
shroud projecting over a portion of said lever to
prevent operation of said lever.

8. The closure in accordance with claim 1 in
which- said closure further includes a hinge cpnnecting
said 1id to said base.

8. The closure in accordance with claim 1 in
_which



properly.assenbl ed on the lid 250.”- The rib 386 provides structural support
and: ri gidity for the tab 380. The tang 380 has a shape.whi ch acc

es
i nsertion of the tang 380 behind the | ocking |ever Zﬂ he
transition fromthe top of the tanper- indicating el m’mnngmﬁﬁmo t he
tang 380 is relatively snmooth and inhibits prying actfons tthat nsg be
effected by an individual attenpting to dislodge the tang-380 fromits

position behind the |ocking tab 270. The w dizh_of the tang 380 is generally

| ess than the width of the |ocking |ever 270." Sone smal| anount of

clearance is preferably prgyjgded)snent hetRehilent Mtriftiie | NHETddesd

el ement 254 to freely fal| gma§ fromthe lid when the frangi bl e attachnent
regions are broKe#re® PRBCE&NABA. i ndicating element Iift tab 208 is |lifted.
- The tang 380 and rib 38&idcadfly defiinkeanthildey Hdle=rtor edcelee space

behi nd the | ockipn 7 o] I phi bit nmovenent of the tang in an
attenpt to disldﬂ%%éfﬁgﬁgagazf?§iﬁ%3g %85 i‘'on. Further, any - 25 -
substantial rearward (radially i nward) novenent of the | ocking |ever 270 is

inhibited by the rib 386. Ppefeppll % h aSdBridREB arPdnt iRPRACenI S
provi ded between the | ocking |ever %38g n e tang 380. Althod%ﬁél e

WY
surface-t o- sur f dlehsaid P‘EtBPBF"@PA'-bIs;r@é{t&lﬂq M udqseen t he adj acent
portion of the lid 250 and the n@a3r anuahe®®ropditd drintbmiPisihgr ea) sa
preferably a sne{{_igﬁrggftaro{)lca:!teea% rt]'.ca%h% t\gﬁeneatc * of alv:rhree corners with

a frangible portion to said removable part and (b) a
post extending from said triangular plate and engaged
with said 1id; and

(2) a frangible portion attaching each
corner of said triangle plate to said removable part of

said element.

11. The closure in accordance with claim 1 in
which

said 1id defines a bore;

said element defines a hole, a flange
projecting from the periphery of said hole, and three
ribs extending radially inwardly from said hole;

said attachment structure includes a post
connected to each said rib with said frangible portion,
séld.post being received in said bore, said post having
an enlarged head preventing removal of said post from
said 1id bore; and '

said post defines an anchor portion retained
on said lid before and after said frangible portion is
broken.

- 12. The closure in accordance with claim 1 in
which-said element includes a lift tab.

13. The closure in accordance with claim 1 in
which



surface of the locking lever 270 and the rib front surface 39D Tsts 8HEEDHAS BEEN
prevemt«friction forces fromholding-the rib 386 in position [shen HEPLACKEDS

is broken away fromthe anchor portiaons 302 and 304. Thus, if €
tanper-indi cating e Hﬂ“mﬂuuﬂeu ken at the anchor portions 302 and 304
and renoved, atterra‘“m ! e originally assenbled condition wl|
not be successful. Spec‘ifi"cal"l y, if the renoved el enent 254 is repositioned
inits original location, the clearance beggeen the front of the rib 386

and the rear surface of the locking | ever 270 will prevent the
establ i shnent of a frictigaidl elemgatedefifiessa hiodebamdea gagrtdallp4 wil

readily shift out, of .positi n |.&C t e ight est novenent.
This will provi%’élhmé?éﬁ?ii %gf’%@% g%gpxhgt rs?%g &og%ér}t% 4 has previously
been renoved..It will be sppdeatinchment: struckuse daclydes #g 380 nay be
| ncorporated Wiip;angaish guatd eonhicedd Viknaa rangiedd bidwidnat
enbodi nent of the clOsure 1llustrated in FIGS. 1-9. The tanper-indicating
plate 206 al so $REReFAENST| kO 534 £18¥98sheral flange 396 and a pair of
spaced-apart, parallel ribs 398. The structures rigidify the
tanper-indicating elenment. - Because the element 54 (FIG 4) or 254 (FIG
14) can be nol ded as a piece separate fromthe closure lid and body, the -
el ement can be nolded froma material that 'is different than the materi al
enpl oyed for the - 26 -

| ;\
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closure I.id and body. This pernits the use of materials that may BaSH¥{EEIHAS BEE
suit'ed td form ng frangi bl e connections or that nmay provide coniirastiREPLACED
colors and/or textures. The illustrated enbodi nents of the closuré of the
present invention accommopdate product flexibility. Only one |id and body

unit need be manufactured with the el ement post receiving holes (e.g.,

holes 55 in FIG 5). In those applications where a tanper-evident el enent

is not needed or desired, the closure |id-aggd body may be used without the

el enent installed. If the receiving holes would not be acceptable in such
non-t anper - evi dent closure, a r ABSTRAGY OF THE INVENTION on of the nold
parts would permt thelldt be nold vmth ut. the oI | e

nol d assenbly, which coul d agsmdgt S 835"53 IJ‘lgd i%;efda ’?ﬁ%% t he

el enent - recei vub@seohennwoal deckumphow dasmg&cmen@reexﬂbulmylat a
reduced cost. Ox\éuﬁ?ag 2BP' E6vaLAM! bl @lEha hWOns JRYeRe Made-

to the closure b tanper-indicati ng elene For exanple, the

| ocki ng | ever (ebife- OThﬁ F:Fié defines Beh&ﬁ’ha@@&‘?ﬁ"crﬁ'so@%tmesﬁ?§aﬁl e
| at chi ng struct ukesiDpentt Leekihg\lever\ehat Ppeojidoted ifitdy flieVisaéeddégk

the t -i ndi cat e| - 24 in FIGS. .1 d 2).., Furi th
el 2me§'[m§£1 Iop o) %ghﬁaﬁgﬁgkyﬁg&gdmlﬁgﬁ; nﬁ‘gﬁ- esa &)%f%g]oieﬁsl n '?he .
figures. Al so, tdaboséénenﬂ'h&leveﬁénmelsethmﬂamand) hdlals i thed 1hd| ess
than three amhoélBQ%&' ong %Emﬁgieitnlag.% ? &'réﬁe{:het he

structure of the anc portio shown I n _
figures. It willld@ t@asreyeaﬁpepemtmoamghmﬂay@mg The element is

attached to the 1lid with frangible portions which can be
broken when sufficient force is applied to remove at
least a part of the element and permit operation of the

lever whereby another part of the element remains on the
' 1id to provide evidence that part of the element has
been removed.

IIIIIlll vl \lH

Sheet Has Been Re pllaced



detaMee description of the invention and fromthe illustrations thereof
t hat “nurrer ous vari ati ons and nodifications may be effected w thout
departing fromthe - 27 - true spirit and scope of the novel concepts or
principles of this invention. -28- WHAT IS CLAIMED IS 1. A

t anper -evi dent closure for an opening to 3 gontainer interior, said closure
conprising: a nolded unitary structure inc(uding (1) a base for attachnent
to said container, said base defining a discharge aperture, (2) a lid for
nmovenent between a closed position occluding said discharge aperture and an
open position spaced fromsaid discharge aperture, and (3) a manually

rel easabl e | atch defined cooperatively by said base and lid to hold said.
lid closed; and a i ndi cating el enent t hat isJEE!XEEt from but
nount ed solely to,|salzz;j to prevent manual rel eade | giogh, said
el ement being free @ggq4|4ny attachnent di rec:i(s' 0 sajgdbase, sai gkl ert@Rt

i ncluding a rengd@ame f1a 2nd] diqsgqa af t achmen 20




that i1s-sengaged with said |lid and that has a frangi ble portion which can be
br oken when sufficient force is applied to renove said renovabl e part .of
said elenent fromsaid |id to permt operation of said |atch whereby the
remai ning part of said attachnment structure remains on said |id to provide
evi dence that said renovable part of sai dz)a_i enment has been renoved. 2. The
closure in accordance with claim1 in which said tanper-indicating el enent
includes a tang protruding into a region adjacent said |atch to prevent
operation of said latch. - 3. The closure in accordance-with claim2 in
which said tang in¢ludes a slanted first nmenber, a |lower, vertical nenber
depending fromsaid first menber, and a rib projecting forwardly from said
first menber. 4. The closure in accordance with claim3 in which said
rib is narrower tha > f st and second nenbers. 5. The closure in
accordance with cl a{EIGl ch said latch includes a | eve?®projecting
fromsaid base and a recepging aperture in said |lid throughywhich said

| ever proj ects{l @ R, ' ' ; art gf t he

l'id; and said i NU_1ncrudes a 1ang Ar ol g5t
downwar dl 'y behirg er | ’ ' '
direction that wo ' be open 6agThesg | i 6
accordance w TSB cl &b '50152},4 27

. 12 | pd 52
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whi ch sai*d tanper-indicating el enent includes a shroud projecting over a .
portion of said latch to prevent operation of said latch. 7. The closure in
accordance with claim6 in which said |atch includes a | ever projecting
fromsaid base and a receiving aperture in said |lid through which said
| ever projects when said lid is closed for .engagi ng an adj acent part of
said lid; and said tanper-indicating el eméat3 i ncl udes a shroud projecting
over a portion of said |ever to prevent operation of said |ever. 8. The
closure in accordance with claim1 in which said closure further includes a
hi nge connecting said lid to said base. 9. The closure in accordance with
claim1 in which - 30 - said elenent attachnent structure includes three
posts; and sai d gl fi three holes for each receuﬁrgg € zgtsaid
posts. 10. The f;‘gu@ iF@cordance wth claim1 in i h@_il}l t achnent
structure includes ( ’angggﬂuw po, @hon conpri sing %6 a trianggba plate
attached at eagh thre or ners a frangible p Non ]
renovabl e par g d iﬁy>kﬁpn1said t piangul ar pl ate e

S 2

engaged with 555,

=
i ‘l\
(i
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'(-—-2\_2:_-a frangi bl e portion att achi ng each corner of said trian Im—:ﬁﬂmEMEhﬁ'SHEET
salrd renovabl e part of said element. 11. The closure in accprdanc | _
A A, 8%

claim1l in

radially inwa
connected to

of said post f

retained on said lid

| efines a bore; said el enent defi hazata:.,

c w*t h said frangi'blé portion, said post being

rom saéagcie Heﬂleﬁpﬁeﬁingg D% orhigh fﬁﬁaﬂ%@?ﬁmﬁﬁcmw hebudidalid Able:

ore an ter sal e portion is broken. 1

The cl osure i mnflccordance with claim1 in which-said el ement includes a

lift tab. 13. The cl @sdlkRadhthedf SRIERRGRCIMILS SianguTrlplhi cobiheted with a3ftangible
said el enent defi,nes a hole and a, gﬁlrt lally cylindrical flange around said

hol-e; and sai dPUHPREH cozper fo Said

&€ udes a triangul ar plate connected

with a frangi bi€ porAitanpedt-ewidert chosnrecfor tan opening fd angmaingrlinteriorpsaid closure

t anper - evi dent
conprising: a

sai d base having-a a base for attachment to said container around said opening, said base having a

0 > for an opening to a container interior, said closure
e -

*attachment to said container_ around_ said, opening,

deck defining a discharge aperture for communicating with said opening and having a
resilient locking lever projecting from said deck; _

- a lid defining a latch aperture and an adjacent latch surface for engaging said
lever; . S

=" - ahinge for connecting said 1id tq said base in (1)-a closed position wherein .

flow of the container-stored contents through the closure is occluded and wherein said
locking lever projects through said latch aperture to engage and hold said lid in said
closed position and (2) an open position moved away from said closed position

permitting the dispensing of the container-stored contents from said discharge aperture;

and

a tamper-indicating element that is separate from, but mounted solely to, said
lid to prevent manual release of said lever and latch release, said element being free of
any attachment directly to said base, said element including a removable part and
including an attachment structure that disengéged with said lid and that has a frangible

portion which can be broken when sufficient force is applied to remove said removable

part of said element from said lid to permit operation of said lever to effect
disengagement from said latch surface whereby the remaining part of said attachment
structure remains on said lid to provide evidence that said removable part of said
element has been removed.

15. The closure in accordance with claim 14 in which said attachment structure
includes a post projecting from a triangular plate having semi-cylindrical corners.
16. = The closure in accordance with claim 14 in which said attachment structure
includes a post and includes three frangible portions connecting said post to said
removable part of said tamper indicating element.

17. The closure in accordance with claim 14 in which said tamper-indicating
element removable part includes a plate-like portion defining three holes; and

said attachment structure includes three anchor portions each connected to said

removable part of said tamper-indicating element at three locations around the
periphery of one of said holes.

sai d post having an enl arged head preventing renoval

L mi phery of said hole, and thret=bs—exrendrng
ﬂﬁ\ \D@ ﬂ l e; said attagtirrent structure includes a post
idwib I

fl ange proj ecm

received in said bore,



deck defining a discharge aperture for conmunicating with sai W%@HEET
having a resilient |locking | ever projecting fromsaid deck; al||lid dgf) AWB%
a latch aperture and an adjacent | atch surface for engagi ng shiRf§ ever =g

hi nge for conn o -said base in(1l) a closed posrtion wherern
flow of the coﬁ'ﬂlﬂﬂl’fﬂ"ﬁ}lmnmntents t hrough the closure is occluded and
wherein said | otkihg t ewersprejects through said latch aperture to engage
and hold said lid in said closed position a2 {2) an open position noved
away fromsaid closed position permtting the dispensi ng of the

contai ner-stored contents fromsaid di schar]%e aperture

tanper - i ndi cat 1$g el Eheslosuredn aceordapser with clnm A ip yh m%‘@%“@? SHryciure
said lid to prayides Adselockted 8 DRe RideSsTistlidl remevatile garlt of edid tahpasiadicating
el enent bei ng free of any attachnent directly to said base, said el enent
i ncluding a r eFI6PEBY- e part and including an attachnent structure that -
di sengaged wi tll]95a| dThe dlosurt inhaatondanceawith elaiyn 14 dn pdwichi said telipeh-indicating

br oken when su t L of

sai d el enent f%%*%%i%ﬁ. éh{d%ﬁ?%bﬁgﬂﬁﬂtdngﬁgr% n|rl§"{r]rlr80 sarbgef’ferggiri%tio ect

di sengagenent mdmmare&m@rmag@nrsa@éewﬁer eby the remmining part of said
attachnent structure remains on said lid to provide evidence that said.

renovabl e part of said el enent has been renoved. 15. The closure in
accordance with claim 14 in which said attachnent structure includes a post
projecting froma triangular plate having sem -cylindrical corners. 16.

The cl osure in accordance with claim14 in which said attachment structure
includes a post and includes_three frangible.portians_connecting sai-d_post ~— -
ta sai-d rendvabl e part of_said-t anper i ndi. Tat | Ag el EmentT L.~ The - o
closure in accordance with claim14 in which said tanper -indi cating el enent
remavabl e part includes a plate-like portion defining thrée holes; and said”
attachnment structure includes three anchor portions each connect ed to said
renmovabl e part of said tanper-indicating elenment at three | ocations around

the periphery of ohe of said holes.



REPL ACEMENT SHEET - 32 - 18. The closure in accordancé\M

renovabl e part of said tanper-indicating elenent. 19. ° The [icPatsus-

. hREPIAGEMENT SHEET
whi.ch 'sai-d :attachment structure includes- a post-|located on ofe si deai‘_nﬁm’ B¥vH

‘accordance- with claim 14 in which said’tanper-indicating ele
| at ch guard angled from said renovabl e part of said tanper- indicating
el enent adj acent said | ever.- _

-33 -

) éLOSURE WITH A TAMPER-EVIDENT ELEMENT

ABSTRACT OF THE INVENTION
A tamper-evident closure is provided with a
~base having a deck with a discharge aperture. A 1id is
included for covering the dischargé aperture on the
base. The 1id defin_es a latch aperture. The base has a
resilient locking lever that projects from the base deck
~and through the 1id latch aperture when the 1id is
- T _-'closed. The lever efigages.the 1id afid holds: the 14d - -
" closed. _A tamper-indicating element is provided on the
'1id to prevent op_erai:ion of the lever. The element is

TICT UOES A

attached to the 1id with frangible portions which can be

broken when sufficient force is applied to remove at
least a part of the element and permit operation of the
];ever whereby another part of the element remains on the
1id to provide evidence that part of the element has
been removed.



