CH LD RESISTANT CLOSURE W-TH RECESSED LATCH TECHNI CAL FI ELD Thi s invention
" speldfes to a ‘thild resistant closure for a container, and nore particul arly
to.a closure which mnimzes the likelihood that a child's teeth can be
engaged with portions of the closure to distort the closure sufficiently to
open the closure. BACKGROUND OF THE | NVENTI ON AND TECHNI CAL PROBLEMS POSED
BY THE PRIOR ART In the United States of Anerica, manufacturers of child
resi stant closures seek to provide closures that, under test protocols,

neet or exceed the Consuner Products Saféty Conmi ssion child resi'stant
safety standards. Some types of allegedly child resistant closures nade
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the front bottomteeth So grasp,  and_push or pull, the
portion of <closure for a container, and more particularly to a

closure which minimizes the likelihood that a child’s

teeth can be engaged with portions of the closure to
distort the closure sufficiently to open the closure.
BACKGROUND OF THE INVENTION
AND _
TECHNICAL PROBLBHS POSED BY THE PRIOR ART

In the Unxted States of America, manufacturers
of child resistant closures seek to provide closures
fhat, under test protocols, meet or exceed the Consumer
Products Safety Commission child resistant safety
standards. _

Some types of allegedly child resistant
closures made from conventional thermoplastic materials
can be permanently or temporarily deformed or distorted
by a child’s teeth. : The present inventors have learned
that a child may place part of such : closure in his or
her mouth and engage a portion of thj closure with the
front top teeth and/or with the fronﬁ bottom teeth. The
child may also grasp, and push or pulll, the portion of
the closure or container projecting from the child’s

" mouth.

If the closure has a ledge, shoulder,
indentation, groove or the like at or near the periphery
of the closure, the child’s teeth can effectively engage
such a formation and actually deform, distort, or
otherwise pry a portién of the closure away from its
normal locking engagement configuration. This has been
found to occur even where the child does not otherwise
attempt to also_directly'disengage a locking member
which is designed to be moved to a release position by
an adult user of the closure.



t he- ¢l osure or container proj ecti ng fromthe child s nout hh=F—the_cl %@LEEEEN'
‘has a | edge, shoulder, indentation, groove or the like at THR 8FE ,
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Thus, it would be desirable to provide an inproved child resistant closure
which can be nore effective in defeating a child's attenpt.to open the
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Although exceptionally strong, child resistant

closures can be designed, such closures may not be
commercially acceptable owing to high cost, lack of
aesthetic appeal, and the difficulty of opening such
closures by adults. Therefore, it would be advantageous
to provide an improved closure with increased child
resistance features.that are not too difficult or
cunbersome for adult users and that do not significantly
detract from the aesthetic appeal of the closure.

It would also be beneficial if such an
improved closure could be provided in the form that
would not require excessively complicated manufacturing

i operations and that would permit the use of
conventional, high-speed, automatic capping machines for
applying the closures to containers. .

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 child
resistant closure offering advantages of greater
aesthetic appeal, improved child resistance, easier
manufacturing, and better compatibility with high-speed,
automatic capping machines.

The closure includes a base or body for
attachment to the container. The base includes a deck
defining a discharge aperture communicating with the
container. A 1id having a bottom surface for engaging
the base is hingedly connected to the base for movement'
between open and closed positions.
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formthat woul d not require excessively conplicated manufacturing

operations and that would permt the user of conventiaonal, hiqh-speed,
automati c cappi ng machi nes for applying the clo $s. The
present invention can be enbodi ed in designs t'hat ” r nore of

t he above-di scussed benefits and feature8. =SUMVA ION It is
an object of the present invention to aneliorate one or nore of the
abovenentioned di sadvant ages. According to one aspect of _the present
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when the 1lid is closed.

The periphery of the 1id defines a finger-
engaging surface laterally offset relative to the 1lid
aperture. The engaging surface extends progressively
outwardly with increasing distance from the 1id bottom
surface. This allows a user to apply an opening force
to the engaging surface with a finger while
simultaneously applying a force to the distal end of the
lever with another finger to bend the lever away from
the latch surface to accommodate movement of the 1lid
from the closed position. )

The portion of the base that extends from the y
hinge connection is configured to project peripherally
outwardly at least as far as the 1lid bottom surface when
the 1id is closed. Further, the portion of the lid
periphery that extends from the hinge connection is free
of overhanging peripheral surfaces of sufficient depth
to be liftingly engaged by a child’s teeth positioned
for puéhing the 1id in the closed position away from the
base. . _ '

o 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.



surfgce adj acent said aperture for confronting said base |ever shoul der
"when said lid is closed, said |lid defining a finger access recess around

. and” extending from said aperture, said recess having snoothly curving walls
extending laterally and upwardly away from said aperture generally
transversely of said rearward direction to accommodate insertion of a
finger against said | ocking lever and to avoid the creation of right angle
edges that could be engaged by a child' s teeth while mnimzing the
capability of a child s teeth engaging’ééi& | ever and facilitating the
slippage of a child' s teeth on said closure, said |lid having a periphery,
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According to another aspegl 8f 1EhanPERTAPHelNpERAI 91eWwhBEe the di scl osed a
child resistant closure for an opening to"a container interior, said

cl osure conprfipPsyre?
FIG. 3 is a cross-sectional view taken

generally along the-plane 3-3 in FIG. 2;

FIG. 4 is a greatly enlarged, - fragmentary,
side elevational view of the locking lever of the
closure base; .

FIG. 5 is an enlarged, side elevational view,
taken partly in cross section, of the closure in the
locked closed orientation;

FIG. 6 is a fragmentary, perspective view of
the front of the closure showing the latching and
opening features; and

~ FIG. 7 is a fragmentary_view similar to FIG. 5
showing the locking lever in a temporarily deflected
position to permit opening of the closure lid.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

' While this invention is susceptible of
embodiment in many different forms, this specification
and the accompanying drawings disclose only one specific
form as an example of the invention. The invention is
not intended to be limited to the embodiment so '
described, 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,



a.base for attachnment to said container around said opening, said base
*havi ng a deck defining a discharge aperture for comunicating with said
opening and for dispensing the contents of the container; alid that has a
bottom surface for engagi ng said base and a hinge neans for connecting said
lid and base in (1) a closed position preventing flow of the container-
stored contents through the closure and (2) an open position noved away
fromsaid closed position permtting the dispensing of the container-stored
contents from said di scharge aperture; sag d-base having a resilient |ocking
| ever that projects fromsaid base deck at a location inwardly of the

peri phery of said base and that defines a shoulder, said | ever being
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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. 1~
4 and. 5) which extends across the base 24. A central

j 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 29 (FIG. 3). Other
suitable engaging means (e.g., snap-fit beads) may be
provided to secure the closure base 24 on the container.
Alternatively, in some applications the closure base 24
could be non-releasably attached to, or formed unitary
with, the container. B

The closure base 24 includes a discharge
passage 40 through the deck 28 as best illustrated in
FIGS. 1, 2, and 5. In a presently contemplated product,
the closure passage 40 may be optionally oversized to
accommodate the hollow discharge tube 39 of an insert
member 41 (shown in phantom with dashed lines only in
FIG. 5). The tube 39 projects upwardly through the




laterally of said aperture generally transversely of said rearward
tdirection to (1) facilitate the slippage of -a child s teeth on said closure
and (2) limt the size of said recess thereby mnimzing the engagenent of
achild s teeth with said | ever, and -3A - (B) athird surface slanting
upwardly and rearwardly away from said aperture to said top surface behind
said aperture to facilitate the slippage of a child' s teeth on said
closure, said |id top surface around said finger access recess projecting
beyond said | ever when said lid is close® -said aperture having a m ni mum
depth sufficient to prevent a child' s teeth fron1engaging said |lid bottom
surface when said lid is _closed;_the peri def, an
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optional insert feature forms no part of the present
invention. .

A 1lid 50 is hingedly connected by a hinge
means or hinge 52 to the edge of the base 24. The 1lid
50 is adapted to be pivoted between (1) a closed
position (FIG. 5) preventing flow of the container-
stored contents through the closure and (2) an open
position (FIGS. 1-3) moved away from the closed position
permitting the dispensing of the container-stored

. contents from the base discharge aperture.

The 1id 50 is shown in FIGS. 1-3 in a fully
opened, as molded, position. However, it will be
appreciated that thé 1id 50 need not be moved to the
completely open position in order to permit access to
the container interior and the dispensing of the
container contents.

In the preferred embodiment illustrated, the
hinge 52 is a snap-action hinge of the conventional type
described in the U.S.A. Patent No. 4,403,712. 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 consistent with the particular
application requirements, aesthetics, manufacturing
techniques, etc.

Preferably the 1lid 50 and the closure body 24
are molded as a unitary structure from suitable
thermoplastic materials, such as polypropylene or



exposed overhangi ng peripheral surfaces of sufficient depth to be liftingly
«engaged by a child' s teeth for prying said |lid and base apart fromthe

cl osed position. -4- BRI EF DESCRI PTION OF THE DRAWNGS I n the
acconpanyi ng drawi ngs that formpart of the specification, and in which

i ke numerals are enployed to designate |like parts throughout the sane,

FIG 1 is a perspective view of the closure of the present -i nventi on shown
ina fully open, as nolded, dispensing orientation; FIG 2 is an enlarged
plan view of the closure; FIG 3 is a cr dss-sectional view taken general ly
along the plane 3-3 in FIG 2; FIG 4 is a greatly enlarged, fragnentary,
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cl osure in thfotmed cdls cseparatei pheeésofior subsequent assembly w1th a
sultable connecting hinge system to permlt opening and
closing of the 1lid. The detailed de51gn and operation
of the hinge per se form no part of the present
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 lid
skirt 60 (FIGS. 1-3) has a bottom surface 62 defining a
bottom surface of the 1id. 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 illustrated embodiment, the 1id 50 also
includes a sealing spud or member 68 (FIGS. 1-3 and 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
through base central deck region 27 when the 1lid 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 1id sealing member 68 need not be
provided in the form illustrated, or need not be
provided at all. If the closure 20 is used with
liquids, then other means for sealing the closure 1lid 50
and base 24, as around the lid skirt bottom surface 62,
may be employed. If the closure 20 is designed for a
container for pills or other individual items, then a
major portion of the base deck central portion 27 may be
eliminated in order to provide a relatively large access
opening to the container. In such a case, the discharge .
tube 39 and 1id sealing member 68 would, of course, be
eliminated. | |



FI.G .6 is a fragnentary, perspective view of the front of the closure
showi ng the | atching and opening features; and FIG 7 is a fragnentary view
sim:lar to FIG 5 showi ng the | ocking lever in a tenporarily deflected
position to permt opening of the closure |id. DESCRI PTI ON OF THE PREFERRED
EVMBODI MENTS While this invention is susceptible of enbodi nent in many
different forns, this specification and the acconpanying draw ngs di scl ose
only one specific formas an. exanple of the invention. The invention is not
intended to be limted to the enbodi nent 8o-descri bed, 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_upri ght
position, and terms suct® fOVBhdatehirg meghanismais previdede 9§ed with

reference to i itRAT P rthd (134 |80 bn WKIErS169€d positiohoander, that the

closure of thls QL‘%gﬁéNLrgR&fgifrom opening the closure.
Specifically, at the front of the closure 20,
diametrically opposite from the hinge 52, the base 26
has a resilient locking lever 70 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 extehding, and downwardly facing, shoulder 72,
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
slightly convex curve, from the thinner distal end to
the outer edge of the shoulder 72. This defines a
camming surface 76 against which the lid 50 acts as
explained hereinafter. The lever 70 also has an
inwardly concave, upper, rear surface 78 (FIG. 4) which
provides clearance when the lever 70 is deflected
. rearwardly as described hereinafter.

The 1id central cover panel 58 defines an
aperture 80 (FIGS. 1-3) inwardly of the periphery of the
lid 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 1lid (i.e., lid skirt bottom
surface 62).

The aperture 80 has four sides. As can be
seen in FIGS. 1 and 2, the aperture 80 has two opposed,
planar, end walls 80A and 80B and a planar, rear wall
80C which is perpendicular to the end walls 80A and 80B.
The aperture 80 also has a curved lower front wall 80D



manuf actured, stored, transported, used, and sold in an orientation other

than the position described. FIG 1 shows an enbodi nent of the child

resistant closure of the present invention in a fully opened, as nol ded,

di spensing orientation wherein the closure is represented generally by

ref erence nuneral 20. The closure 20 is adapted to. be nounted on a

container (not illustrated) which may have a conventional open nouth

defined by a neck (not illustrated) or other suitable structure. The

closure 20 includes a closure base or body 24 for securenent to the

contai ner. The base 24 includes a generally cylindrical, peripheral wall 26

and a generallg transverse closure wall or deck 28 FIGS 1- 4 and 5) which
i

extends acros¥high EBisesoa shorkndigtapee: fzem ther lide skdxd hatitom’ | s
t hi cker so thghrtlkeeseprr.oundi ng portion of the deck 28 defines a peripheral
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i1l ustrated) apenhdrehBOCbnbamnsrnammbhgraowwmghtbhﬁmadaﬂardni(a 3). O her
sui tabl e engagy 3g+ TR Spiandr, IPPeY Froht2dah1™8%.Pe The surface 82
acts as a camming surface for engaging the lever camming
surface 76 as the 1id 50 is pivoted downwardly to the
fully closed position. As the camming surfaces 82 and
76 engage, the lever 70 is deflected rearwardly, in the
direction of the arrow 84 as shown in FIG. 7, to
accommodate movement  of the 1id 50 to the fully closed
position wherein the 1id skirt seating surface 62
engages the base deck 28. As the lever 70 bends
rearwardly, clearance is enhanced by the concave rear
surface 78 on the back of the lever 70.

The 1lid camming surface 82 terminates at a
horizontally disposed latch surface 86 at an elevation
slightly below the elevation of the downwardly facing
shoulder 72 on the lever 70. Thus, when the lid 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, unstfessed
position illustrated in FIG. 5, the locking lever
shoulder 72 overlies the 1id latch surface 86 and
prevents the 1lid 50 from being pivoted upwardly unless
the locking lever 70 is first pivoted rearwardly.

When the 1id 50 is fully closed as illustrated
in FIG. 5, the top surface of the 1id on either lateral
side of the lever 70 is at an elevation slightly‘greater
than the top of the lever distal 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



provi-ded to secure the closure base 24 on the container. Aternatively, in
sonme applications the closure base 24 could be non-rel easably attached to,
or formed unitary with, the container. The closure base 24 includes a

di scharge passage 40 through the deck 28 as best illustrated in FIGS. 1, 2,
and 5. In a presently contenpl ated product, the closure passage 40 nmay be
optionally oversized to accommbdate the holl ow di scharge tube 39 of an

i nsert nenber 41 (shown in phantomw th dashed lines only in FIG 5). The
tube 39 projects upwardly through the = 18-=passage 40 froma flange 42
whi ch is di sposed under the body deck 28 and secured thereto in a groove 43

defined by a d 44 o e i of the bod t 26 _bel ow th ck 28.
The insert 41 é% ?Fﬁﬁ{éig gh %%f|ﬁ Car3ne n?FSHﬁ&,gggaling
ring 45 for eﬁgaggrmﬂowumhﬁhitsrthdgnnsértﬁencoﬁtalub:ldéskteethhunder

cont ai ner nDut{h%clégéfcg guia€9t7§eal The use of such an insert 41 is an

optional design feature o osure. The . .
However, in order to facilitate opening of the

closure by an adult user, the 1id 50 defines a finger
access recess around, and extending from the aperturé,
and the recess is defined in part by two, spaced-apart,
concave, curved surfaces 90A and 90B (FIG. 6). The
surfaces 90A and 90B accommodate the width of a typical
adult finger so that an adult can position a finger
adjacent the upper front portion of the locking lever 70
and push the locking lever 70 rearwardly (in the
direction of the arrow 84 illustrated in FIG. 7).
However, the overall extent of the depth and width of
the adjacent surfaces 90A and 90B are relatively small
so as to reduce the exposure of the lever 70 to
engagement with a child’s teeth and so as to inhibit
efforts of a child to bend the lever 70 rearwardly.

Further, as illustrated in FIG. 5, 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 lid. Further, as can be seen in FIG. 5,
the peripheral region of the 1lid 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 1lid 50 includes a pair of spaced-apart,
finger-engaging surfaces 92 (FIGS. 2 and 6). The '
finger-engaging surfaces 92 are defined in the skirt 1lid
60 by spaced-apart indentations. The indentations are
each laterally offset relative to the 1id aperture 80.
‘Bach indentation is defined at one end by an inwardly
extending surface 94 (FIG. 6), and each finger-engaging



optional insert feature forns no part of the present invention. Alid 50 is
hi ngedly connected by a hinge neans or hinge 52 to the edge of the base 24.
The-lid 50 is adapted to be pivoted between (1) a closed position (FIG 5)
preventing flow of the container- stored contents through the closure and
(2) an open position (FIGS. 1-3) noved away fromthe closed position
permtting the dispensing of the container-stored contents fromthe base

di scharge aperture. The lid 50 is shown in FIGS. 1-3 in a fully opened, as
nol ded, position. However, it will be appdeeciated that the Iid 50 need not
be noved to the conpletely open position in order to permt access to the
container interior and the dispensing of__the container contents. In the
preferred enb§YFFaSe 92 Foume an owtwardlye tasing,; seath Waldh hinge of
the conventi ogelfinipg @@ PoritidhdfUthe indRimtiatin. 4, 403, 712, It is
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consi st ent wi tffingesr-engagirgsufade #2 axtemis conplietelyestdethe s,
manuf act uri Nggy s rt pottom surface 62 but terminates short of the top
of the skirt. Further, the end of each finger-engaging
surface 92 opposite the indentation end wall 94 merges
with the 1lid skirt 60, as at 98 (FIG. 6).
, In order to permit the adult user’s finger to
exert an upper, opening force on the 1id 50, each
finger-engaging surface 92 extends progressively
outwardly with increasing distance from the lid bottom
surface 62 as can be seen in FIG. 6. The finger-
engaging surface 92 terminates along a top edge 100
(FIG. 6) which extends forwardly or outwardly of the 1lid
. skirt bottom edge. However, but the finger-engaging
surface 92 is free of overhanging peripheral surfaces of
a depth sufficient to be liftingly engaged by a child’s
teeth. That is, the indentation is sufficiently shallow
and slopped or curved so that the child’s upper or lower
front teeth cannot effectively engage, in a non-slipping
manner, the surface 92 and apply sufficient force in the
direction needed to pry the lid 50 away from the base
24.

Further, 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 liftingly 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 locking lever
70 and apeérture 80 by an amount sufficient to require



techni ques, etc. Preferably the Iid 50 and the cl osure body 24 are nol ded
‘as a unitary structure fromsuitable thernoplastic materials, such as
polypropyl ene or -7- polyethylene.. However, the lid 50 and body 24
could be forned as separate pieces for subsequent assenbly with a suitable
connecting hinge systemto permt opening and closing of the lid. The
detai |l ed desi gn and operation of the hinge per se formno part of the
present invention. The lid 50 preferably includes a central cover panel 58
and has a peripheral skirt 60 dependi ng ¥2om the periphery of the central
cover panel 58. The lid skirt 60 (FIGS. 1-3) has a bottom surface 62
defining a bqgttom surface of skirt bo&tonlsurface 62 is

the |jd. The
adapted to re ecﬁ??ﬂét%é??ﬁﬂ%Fﬂl#ﬁﬁnﬂﬂ?ﬁ}nghﬂﬁpégp BELiPRE BEs&W@eck 28
when the |id distinstly adiffénent aledatbons GonSthenclbsuire! iat oxidedt

embodi ment, 1§ dpdh Xh&@!$Pa. Thus, the locking lever 70 must be

| engaged at one location on the 1id 50, and while the
locking lever is deflected, the l1id 50 must be opened by
lifting at one or both of the separated, laterally
displaced, finger-engaging surfaces 92. This
manipulation sequence is difficult and confusing for
small children. . '

Preferably, the surface of skirt 60
immediately below the latch surface 86 between the
finger-engaging surfaces 92 is substantially vertical
and smooth, and is somewhat forward of the locking lever
shoulder 72, so as to eliminate or reduce the presence
of surfaces or edges that could be engaged by a child’s
teeth to separate or distort the structures in the
region of the locking lever 70.

In addition, the portion of the base 24 that
extends from the hinge 52 is configured to projéct
peripherally outwardly at least as far as the 1id bottom
surface 62. Preferably, the base 24 extends
.peripherally outwardly further than the 1lid skirt bottom
surface 62 as illustrated in FIG. 5. Because the base
24 normally projects beyond the closed 1id 50, the
closure has a larger range of manufacturing (molding)
tolerances. That is, the molding of a slightly larger
1id would still not result in 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 caﬁability for more
easily accommodating manufacturing processes.

Further, the closure can be molded with
substantially no significant peripheral projections.
Thus, the closure can be readily applied to a container



i ncl udes a sealing spud or nmenber 68 (FIGS. 1-3 and 5) which projects from
the central cover panel 58. The sealing menber 68 is adapted to enter into
t he di scharge openi ng of the hollow tube 39 projecting upwardly through
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
appreci ated, however, that the base discharge tube 39 and Iid sealing
menber 68 need not be provided in the formillustrated, or need not be
provided at all. If the closure 20 is uset3wrth |iquids, then other neans .
for sealing the closure lid 50 and base 24, as around the lid skirt bottom
surface 62, may be enployed. If the closure 20 is designed fQr a container

for pills or @Fﬁg'qrﬁﬁﬂﬂ?ﬁﬁ&°¢?¥wklg¥hﬁheﬁdna?BF°BBF%FoﬁaBPlpﬁé base deck
central porti guachingy be elimnated in order to provide a relatively |large

Focess opening 10 the ol Sitavld SHUR §R5enk  TpdeneienTp bikal® ond
improved child resistance with more aesthetic appeal.
Because the preferred embodiment of the closure has an
inset latch structure and a 1lid free of overhanging
peripheral surfaces with a depth sufficient to be
engaged by a child’s teeth, the 1id is highly resistant
to being pried open by a child’s teeth. The smooth
contours of the 1id in the finger lift 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 locklng
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
70, with its smooth, curved contour, resists being
effectively engaged by a child’s teeth. On the other
hand, engagement of the rear surface of the locking
lever by some means, as with some external instrument
inserted between the lever and 1lid, will serve only to
push the locking lever further forwardly into a greater
engagement with the 1id.

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
true spirit and scope of the novel concepts or
principles of this invention.



-8- -A novel latching nmechanismis provided for naintaining'tﬁ@S@HtgﬁhAgBEEN
“t he closed position and inhibiting a child fromopening th cIosyEeLACED

Specifically, at the front of the closure 20, dlanetrlcall SpposHte—From
the hinge 52, the base 26 has a resilient | ocki ng Iever

~upwardly frOﬂTﬁmeaeébHSﬂBedneRéplaBﬁ at a location inwardly eri :
the base. The 0 has an outwardly extend| ng ﬂlﬁ IH HII/I”“I
faci ng, should r 70 is relative stiff, and a
u

woul d find it not inposstbt®,~to use a finger to bend or
defl ect the Iocklng Iever 70 rearwardly toward the hinge 52. The top of the

L ocki ng mono PR BESAAGHEY Xa| Sor 75 ext ends. outwardiy, in a slightly
convex curve, fromthe Xhi nriercldi]sd arestsitamt t¢bosuter ferigan obpéhinghoul der
<7a>2<pl ;P:]deﬁ]elrel naf tWI ever 6 %%f%géi%%&%\?\%r@ﬁyi%gﬁ ngCt 3p32r
rear surface 78 (FIG 4 %ﬁ%hf?ﬁ@tm%r%c%aMeﬁonﬁélneVeamio i's
defl ected having a deck defining a discharge aperture;
a 1lid having a bottom surface for engaglng
said base and hingedly connected to said base for
movement between open and closed positions;
said base having a resilient. locking lever
that projects from said base deck at a location inwardly
of the periphery of .said base and that defines a
shoulder;

said 1id having a Central cover panel defining
an aperture inwardly of the periphery of said 1id for
receiving said lever when said 1id is closed to reduce
the exposure of the lever to engagement with a child’s
teeth, said 1id defining a latch surface adjacent said
aperture for confronting said base lever shoulder when
said 1lid is closed, the periphery of said 1id defining a
finger-engaging surface laterally offset relative to '
said 1lid aperture and extending progressively outwardly
with increasing distance from said 1id bottom surface
thereby to require the use of separate fingers to
operate said lever and to lift said 1id via said finger-
engaging surface; and

the portion of said base that extends from
said hinge connection being configured to project
peripherally outwardly at least as far as said lid
bottom surface when closed and the portion of said lid
periphery that extends from said hinge connection being
free of overhanging peripheral surfaces of sufficient
depth to be liftingly engaged by a child’s teeth.

2. The closure in accordance with claim 1 in
which



rearwardly as described hereinafter. The |id central cover pﬁH@S*ﬁngt%ﬁggh;ﬁ
an aperture 80 (FIGS. 1-3) inwardly of the periphery of thellid FE

receiving the_lever 70 when the lid is closed (FIG 5). Thé—bottom of t he
aperture 80 OEEEE—EF_?ﬁe—BGTTUWrsurface of the lid (i.e.,—tidskiTtr bottom

surface 62). THA&S Hag Been B6piftas f our sides. As can be seen
2, the aperture m‘mﬁlﬁ,ﬁOsed pl anar, end walls 80A mﬂgﬂmi\“‘“m\
]} I tan

pl anar, rear wa perpendlcular to the end mel

The aperture 80 al so has a'curved | ower fisoRt wal | -9- which rises a
short distance fromthe lid skirt bottom surface 62 At the top of the

| ower front wall SOD, the aperture 80 becones narrower owing to an inwardly
sl anti ng, pl anar, uppersﬁndnﬂlﬂahBSSZWOTn@ sadifa £dngeryengagiing canmi ng

surface for ggﬁghggstg@ gggegdpggngglguhmg@QsZG as the lid 50 is pivoted
demnmardly to portions of the periphery of said 1lid define

two, spaced-apart indentations, with each indentation

being laterally offset relative to said lid aperture;

and _

each said finger-engaging surface is an

- outwardly facing, smooth wall defining a portion of one
of said indentations.

3. The closure in accordance with claim 2 in
which -

said 1id has a peripheral skirt depending from
said central cover panel;

said 1id skirt has a bottom surface defining
said 1id bottom surface;

each said indentation extends completely to
said skirt bottom surface and terminates short of the
top of the skirt.

4. The closure in accordance with claim 2 in
which the portion of said skirt bottom surface between
said two indentations is located inwardly of the
periphery of said base when said 1id is closed.

5. The closure in accordance with claim 1 in
which said 1id panel defines a finger access recess
around, and extending from, said aperture, said recess
increasing in lateral size with increasing distance away .
from said 1id bottom surface but having a size
insufficient to permit a child’s teeth to engage said
lever.

6. The closure in accordance with claim 5 in
which said 1id recess is defined in part by two, spaced-
_apar;, concave, curved surfaces each extending laterally
relative to said 1id aperture.

7. The closure in accordance with claim 5 in
which



f.ul Iy cl osed position. As the camm ng surfaces 82 and 76
“70 is deflected rearwardly, in the direction of the arrow

NTAIGSHEEHAS BEEN
82 gg%gﬁb&ﬁEPn

FIG 7, to accommpdate novenent of the Iid 50 to the fully=rosed position

wherein the Tid SKiTt seating surface 62 engages the base

deck—28.- As the

he | ever 70. The lid camm ng

| ever 70 beritis Sheediasd@eat|Replacell ear ance i s enhanced by the ve rear
e 2 IR L
term nates at y di sposed latch surface 86 at c [ s
slightly bel ow the el evation of the dow&rdly facing shoul der 72 on the

| ever 70. Thus, when the lid 50 is fully seated in the closed position, the
| ever 70 . returns tqQj4 I, undefl ected position owng to the

i nhetent resiliency of b Jéélfgé};eé?r&?ser? acil.s%ﬁﬁgnelﬁ)‘ﬂé | ocki ng | ever 70 has
returned to the nornal sakdtkewsrecthasAn iupper) uEronk esur fade Gaboyet he

| ocki ng | eversa?.'?%‘&_lﬁﬁflcfe?r cmg{éﬁ efsiﬁlgnt%?i égtf%%]‘gﬁiegfnéﬁngﬁd prevents

the lid 50 from bel nqg pivoted upwar ess t

pi vot ed rear VB ABANGAM PRIRIS] PH R ¢hild|s teethy and| ||

Ing”lever 70 is first

ustrated in FIG

S the top surface of ththe iphh &f tdeid | i@ Sdver dsanél tvricRves 70 is at
an ?levatic”]éaféggﬁecggﬁguéitends from, said recess projects above
said lever distal end when said 1id is closed.
8. The closure in accordance with claim 5 in

which

said 1lid has a peripheral skirt depending from
the periphery of said central cover panel; and

said recess extends outwardly to the periphery
of said 1id where said 1id skirt depends from said cover
panel thereby defining a notch in the upper peripheral

edge of said lid.

9. The closure in accordance with claim 5 in
which the bottom of said recess includes an upwardly

open channel with a planar bqttom defined by

said latch

surface and with opposing sides defined by two, spaced-

apart, parallel surfaces extending generally
perpendicular to said latch surface.
10. A child resistant closure for

an opening

to a container interior, said closure comprising:
a base for attachment fo said container around
' said opening, said base having a deck defining a
discharge aperture for communicating with said opening;
a 1lid that has a bottom surface for engaging
said base and a hinge means for connecting said 1id and
base in (1) a closed position prevehting flow of the
container-stored contents through the closure and (2) an
open positian moved away from said closed position
permitting the dispensing of the container-stored

contents from said discharge aperture;

said base having a resilient locking lever
that projects from said base deck at a location inwardly



t.han . the top of the |ever distal end 74. The clearance aro nﬂﬂg@yggﬂHAQBEEN
the |l ever 70, and the overall width of the lever 70, are rgl atvatyr

This reduces _the exposure of the lever 70 to engagenent w th—a—echizd=s

teeth and |nh|b|ts efforts of a child to bend the |ever - 10 /u

rearwardly. #d cl earance around the |ever
insertion of a under the | ever shoul der 72.. ' ﬂ
to facilitate cl osure by an adult user, t he I 13es

finger access recess around and extenJ’ﬂJ fromthe aperture and the
recess is defined in part by two, spaced-apart, concave, curved surfaces

90n and 908 (5rCend) pelignat 2wesaaand U8 BANTRIAEL e W dth of @

typi cal adult an a can position éﬁjacent t he
upper front p8hewr ﬁeer the | ocking I ever 70 and push the |ocking | ever 70

~rearwardly (in the direghiign19Qa havidg %Wd%ﬁﬁxlégugéﬁxe%éﬁhflé\éffﬂlng
However, the overall extent of the depth and w

an aperture 1nward1y of the periphery of said 1id for
receiving said lever when said 1id is closed to reduce
the exposure of the lever to engagement with a child’s
teeth, said 1lid panel defining a latch surface adjacent
said aperture for confronting said base lever shoulder
when said 1id is closed;

the periphery of said 1id definlng an .
indentation presenting an engaging surface laterally
offset relative to said 1lid aperture; said engaging
surface extending progressively outwardly with
incréasing distance from said 1id bottom surface to
allow a user to apply an opening force to said engaging
surface with a finger while simultaneously applying a
force to the distal end of said lever with another
finger to bend said lever away from said latch surface
to accommodate movement of said 1id away from said
closed position;

the portion of said base that extends from
said hinge means being configured to project
peripherally outwardly at least as far as said 1id
bottom surface when closed; and

the portion of said 1id periphery that extends
from said hinge means being free of exposed overhanging
peripheral surfaces of sufficient depth to be liftingly
engaged by a child’s teeth for prying said 1id and base
apart from the closed position.

11. The closure in accordance with claim 10
in which said base has a depending cylindrical skirt
with an internal thread for engaging a complementary
mating thread on the exterior of a container neck around
said opening.




LheCaﬁjacent surfaces 90A and 90B are relatively small so § 'HgséﬁggﬁﬁAé@@EN
‘éxposure of the lever 70 to engagenent with a child's teet %@PQQG (5}

inhibit efforts of a child to bend the | ever 70 rearwardly.

illustrated H—F+6G—5, the top of the |ocking |ever distat—end 74 s

preferably rqugs&dﬂ&hl Hﬂ MBéIOM/the top of the adjacen
panel 58 of the as can be seen in FIG 5, t ﬁlll mCﬁ I!l'
region of the | ng the skirt 60, extends outwar

front of the lo ever 70 to preventl® thild' s teeth fron1engag|ng t he
front of the lever 70. To-assist an adult user in opening the closure, the

lid 50 includes a pair of spaced-apart, fin er-eng 8ing,ggrf ces 92 (FI GS.
2 and 6). The finger- enfmi MRS FIo8REe oIN RCCAEARRER Wi am 49 i 4 60
by spaced- apair wnwntﬁiwmzdmsla@ei'apheﬁalaskmacaebahdlmbi froh set

;ﬁl ?;:N\z;(radltg té% cf%ng surfac gﬁf{nﬁ-ﬁggl ndengﬁgl ggcksf?ﬁf;p?gngggﬁgg end by

13. The closure in accordance with claim 12
in which _ _ _

said 1lid skirt has a bottom surface defining
said 1id bottom surface; and

said indentation extends completely to said
skirt bottom surface and terminates short of the top of
the skirt.

14. The closure in accordance with claim 12
in which said 1id skirt defines two of said indentations
spaced apart with each indentation being laterally
offset relative to said 1id aperture.

15. The closure in accordance with claim 14
in which the portion of said skirt bottom surface
between said two indentations is located inwardly of the
periphery of said base when said 1id is closed.



surface 92 forns an butmardly facing, smooth wall defi ni ng a—tear—portion

of' the indentation. Preferably, each indentation and associ WHNBSHEETHAbBEEN
finger-engaging surface 92 extends conpletely to the skirt {pott oRESUAEERe

|

62 but term nates short of the top of the skirt. Further, t of —eacn

finger-engagi ng surface 92 opposite the indentation end waH—94rnerges W th

surface 92 extends progressively outmarﬂl§9mrth i ncreasi ng di
the Iid bottomsurface 62 as can be seen in FIG 6. The finge

surface 92 term nates along a_t ch extends forwardly
or outwardly of the lid sk.rt36%&?@%3%8E%q“é£®§W§§Tﬂﬁﬁ t he finger-engagi ng
surface 92 is free of overhanging peripheral surfaces of a depth sufficient

o be Iiftingly engaged pycgsehilderstestnoadbarel g, bieyipdaniation 1o

sufficiently shall ow an curved S upper or
| ower front t(hﬂﬁﬁ(hﬂﬂtmge#f@%@kV%i?hethgéchanga ABATENEBpi nd Adfner, the

surface 92 a”%é\?ﬂ’ad é%étﬁbﬁ”éui-?ééé Fort 8RgayiAGt tAR pAGEedst O pry t he
l1d 50 avay frcgggeéiy connected to the base. The base has a

resilient locking lever that projects the base deck at a -
location inwardly of the periphery of the base. The
lever defines a shoulder. The 1lid has a central cover
panel defining an aperture inwardly of the periphery of
the 1id for receiving the lever when the 1lid is closed.
The 1lid defines a latch surface adjacent the aperture
for confronting the base lever shoulder when the 1lid is
closed. The periphery of the 1id defines a finger-
engaging surface laterally offset relative to the lid
aperture, and the finger-engaging surface extends
progressively outwardly with increasing distance from
the 1id bottom surface. The portion of the base that
extends from the hinge connection is configured to
project peripherally outwardly at least as far as the
1lid bottom surface when the lid is closed. The portion
of the 1id periphery that extends from the hinge
connection is free of overhanging peripheral surfaces of

- sufficient depth to be liftingly engaged by a child’s
teeth.

finger to exert an upper, opening force on the Iid 50, each f} ﬂg

the lid skirt 60, as at 98 (FIG 6). In order to permt the ggihde s BeenR eﬁlaced




~. 24-<Further, the other portions of the |ip periphery between the two

f4 ngér-engagi ng surfaces 92 and betvieen -each surface 92 and the hinge 52

~are free of overhangi ng peripheral surfaces of sufficient depth to be
liftingly engaged by a child' s teeth. In order to increase the child
resi stance of the closure 20, the fingfﬁ-engaging recesses 92 do not extend
in front of the region of the |ockingtever 70. That is, the lift area
presented by each finger-engaging surface 92 is laterally displaced from
the |l ocking | ever 70 and aperture 80 by an anmount sufficient to require
- 12 - 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 | ever 70 nmust be engaged at one location on the lid 50, and while
the locking lever is deflected, the |lid 50 nust p62opeB8OA~py |ifting at one

or both of the sepa .4l aterally disp
Thi s - IFqgﬁ 1

68 X os
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ifani pul ati on sequence is difficult and confusing for small children.
Preferably, the surface of skirt 60 i mediately below the latch surface 86
bet ween the finger-engagi ng surfaces 92 is substantially vertical and
snmooth, and is somewhat forward of the |ocking | ever shoulder 72, so as to
elimnate or reduce the presence of sunf/aces or edges that could be engaged
by a child' s teeth to separate or distort the structures in the region of
the loeking lever 70. In addition, the portion of the base 24 that extends
fromthe hinge 52 is configured to project peripherally outwardly at | east
as far as the lid bottomsurface 62. Preferably, the base 24 extends
peripherally outwardly further than the |id skirt bottom surface 62 as
illustrated in FIG 5. Because the base 24 norrrg Ly prokects beyond the
closed lid 50, the closure has a |arger rame,0 gnhacturing (nol di ng)
tol erances. That is, the nmolding of a slightly |3 Nd woyld still not
result in the lid projecting peripherally beyon 4 aﬁto
create an overhangi ng | edge that coul d be engagfg eeth. Thus,
the closure has- g.cdbabi lity for nore 90A
74
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easily ac:'i;fb"rrrmd-art—ﬁﬁg—nﬁﬂu#—aet—uﬂ—ng- pr Hrer—Hhe
nol ded with S“bStTﬁfQEﬁét'ﬁ&’Bﬁ Ly T i cinmmmmaﬁ@s BPEW)j lect ijons.

cl.osure can be readj 0 a cqgntai NAREPLACEDRAI MV5: || 1.
resistant cl osure Mnﬁ
conprising: a bas t to sahg-container and having a deck:

to a —tntertor, S
defining a discharge aperture for dispensing the contents of the container;
a lid having a bottom surface for engagi ng said base and hi ngedly connected
to said base for novenent between open and cl osed positions; said base
having a resilient locking |lever that projects fromsaid base deck at a

| ocation inwardly of_| nerionh f ' t hat Lhes a

shoul der, said | ev HB‘Q‘S “a%%ﬁ&ggg‘péwgﬁm&%& 'r)r]egﬁ:bﬂ; said lid
havi ng a}}l?m? cover panel defining an aperture inwardly of the periphery
of said receiving said |l ever when said lid is closed to reduce thé
exposure of the lever to engagenent with a child's teeth, said |lid defining
a latch surface adjacent said aperture for confronting said base | ever

shoul der i sidlrbfark S165012500) itofiakd Hitl Yk 1) el R GSteck Bk §0°0°

around and extending fromsaid aperture, said recesS having snoot

cur vi ng disthhigepbhingdi 30).| AllaT €90) ¥s Bigedlp doxinetted &Eli¢ Yak® (24) which has a resilient
locking lever (70) that projects the base deck (28) and defines a shoulder (72). The lid (50)

has a central éover panel (58) defining an inner aperture (80) for receiving the lever (70) when
the lid (50) is closed. The periphery of the lid (50) defines a finger-engaging surface (92).
The portion of the base (24) that extends from the hinge connection (52) projects peripherally
outwardly when the lid (50) is closed. The lid periphery (60) is free of overhanging peripheral
' surfaces of sufficient depth to be liftingly engaged by a child's teeth. |
i Fig. 1 |



. said aperture generally transversely df'éaid rearward dirdc _ :
“accommpdat e insertion of a finger against.‘said locking le eéhg%é)wﬂﬂ§ﬁ§ﬂ '
the creation of right angle edges that could be engaged b BtChl $ gﬁ
whil e ninimzing the capability of a child s teeth engagi flgoasid:

facilitating the slippage of a child s teeth on said closure, said I|d
having a periphery, the periphery of saig |id defining an indentation
presenting a finger-engaging surface laterally offset relative to said lid
aperture and extendi ng progressively outwardly with increasing distance
fromsaid |lid bottomsurface thereby to require the use of separate fingers
to operate said lever and to |ift said lid via said finger-engaging
surface; and a porti f _said base extending fro d _hinge connection
bei ng cont i gured t o GRBERESHF AN Lo SYRE NS RECESSEPIATCH, far as sai d
lid bott?ﬁ§ ége when cl osed and the portion of said |lid periphery that
extends from'sard hi nge connection being free_ of overhangi ng peripheral
surfaces of sufficient depth to be liftingly engaged by a child s teeth. 2.
The closure in accordance with claim1 in which said Iid has two of said.
finger-engagi rgchild-fesizest Slosid I2G) s pRevided Withal bass1Q4) havihg 8/declo28) Keth a
periphery of said lid define two, spaced-apart indentations, wth each

i ndent at idischarge aperture &4Q) | A lidf(SQkts hl@eéwvmecfod yathd base(24pwhichrhas aaesilientc h
said fin e&aﬁggg |n§)surface is an outwardly, f spoot h wal_ | deflnlng a

portion that predsetsthe dase degk (28) ? shuider (72 cEhedich 9 wi ¢ h
gleﬁ![ p1a|2 @8@ W@exgtgﬂ 3:?%!& plalnc &@)Sdeaﬁlﬁngr by &%éraalper%ur'e r(éo)d[.elp Fe@%'m% t{m RS HOSI when

the lid (50) is closed. The periphery of the lid (50) defines a ﬁnger—engaging surface (92).

The portion of the basé"(24) that extends from the hinge connection (52) projects peripherally
outwardly when the lid (50) is closed. The lid periphery (60) is free of overhangmg penpheral
surfaces of suffic1ent depth to be liftingly engaged by a child's teeth.

Fig. 1 i _ - L '



15 said |id skirt—has a bottom surface defining said lid b ;
edch said indentation. extends. conpletely to said skirt bott ﬁ?gEE¢EMER?SHEET
termi nates short -ef—thetop of the skirt. 4. The cl osur
with claim3 in which sai:d Skirt bottom s rface defines a
which-is | ocated between said two i ndentdtions and which is |ocated

i nwardly of the periphery of said base when said |lid is closed. 5. The
cl osure in accor ddhes itworlddeesirable to puavida anhmproved chidd sesisgntclosae sai d
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the form that would not require excessively complicated manufacturing operations and
that would permit the user of conventional, high-speed, automatic capping machines for
applying the closures to containers.

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

SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more of the
abovementioned disadvantages.

According to one aspect of the present invention there is disclosed a child
resistant closure for an opening to a container interior, said closure comprising:

a base for attachment to said container and having a deck defining a discharge
aperture for dispensing the contents of the container;

a lid having a bottom surface for engagmg said base and hmgedly connected to

- said base for movement between open and closed positions;

said base having a resilient locking lever that projects from said base deck at a
location inwardly of the periphery of said base and that defines a shoulder, said lever
being deflectable in a rearward direction;

said lid having a central cover panel defining an aperture mwardly of the
periphery of said lid for receiving said lever when said lid is closed to reduce the
exposure of the lever to engagement with a child's teeth, said lid defining a latch
surface adjacent said aperture for confronting said base lever shoulder when said lid is
closed, said lid defining a finger access recess around and extending from said aperture,
said recess having smoothly curving walls extending laterally and upwardly away from
said aperture generally transversely of said rearward direction to accommodate insertion
of a finger against said locking lever and to avoid the creation of right angle edges that
could be engaged by a child's teeth while minimizing the capability of a child's teeth
engaging said lever and facilitating the slippage of a child's teeth on said closure, said
lid having a periphery, the periphery of said lid defining an indentation presenting a
finger-engaging surface laterally offset relative to said lid aperture and extending
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rearward directi Of¢cording to another aspect of the present invention there is disclosed a child
resistant closure for an opening to a container interior, said closure comprising:

a base for attachment to said container around said opening, said base having a
deck defining a discharge aperture for communicating with said opening and for
dispensing the contents of the container;

a lid that has a bottom surface for engaging said base and a hinge means for
connecting said lid and base in (1) a closed position preventing flow of the container-
stored contents through the closure and (2) an open position moved away from said
closed position permitting the dispensing of the container-stored contents from said
discharge aperture;

said base having a resilient locking lever that projects from said base deck at a
location inwardly of the periphery of said base and that defines a shoulder, said lever
being deflectable in a rearward direction;

said lid having a central cover panel defining an aperture inwardly of the
periphery of said lid for receiving said lever when said 1id is closed to reduce the
exposure of the lever to engagement with a child's teeth, said lid panel defining a latch
surface that is adjacent said aperture and that lies under said base lever shoulder when
said lid is closed, said lid having an outwardly facing top surface, said lid panel
defining a finger access recess around, and extending from, said aperture, said recess
being adjacent said lid periphery to accommodate insertion of a finger from the side of
said closure and against said locking lever, said recess increasing in lateral size
transversely of said rearward direction with increasing distance away from said lid
bottom surface, said finger recess having: .

(A) two, spaced-apart, concave, smoothly curving surfaces which define
lateral walls of said recess extending upwardly from said lid aperture to said top surface
laterally of said aperture generally transversely of said rearward direction to (1)
facilitate the slippage of a child's teeth on said closure and (2) limit the size of said
recess thereby minimizing the engagement of a child's teeth with said lever, and
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a portion of said lid periphery that extending from hinge means being free of
exposed overhanging peripheral surfaces of sufficient depth to be liftingly engaged by a
child’s teeth for prying said lid and base apart from the closed position.
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being deflectable in a rearward direction;

said lid having a central cover panel defining an aperture inwardly of the
periphery of said lid for receiving said lever when said lid is closed to reduce the
exposure of the lever to engagement with a child's teeth, said lid defining a latch
surface adjacent said aperture for confronting said base lever shoulder when said lid is
closed, said lid defining a finger access recess around and extending from said aperture,
said recess having smoothly curving walls extending laterally and upwardly away from
said aperture generally transversely of said rearward direction to accommodate insertion
of a finger against said locking lever and to avoid the creation of right angle edges that
could be engaged by a child's teeth while minimizing the capability of a child's teeth
engaging said lever and facilitating the slippage of a child's teeth on said closure, said
lid having a periphery, the periphery of said lid defining an indentation presenting a
finger-engaging surface laterally offset relative to said lid aperture and extending
progressively outwardly with increasing distance from said lid bottom surface thereby
to require the use of separate fingers to operate said lever and to lift said lid via said
finger-engaging surface; and

a portion of said base extending from said hinge connection being cenﬁgured
to project peripherally outwardly at least as far as said lid bottom surface when closed
and the portion of said lid periphery that extends from said hinge connection being free
of overhanging peripheral surfaces of sufficient depth to be liftingly engaged by a
child's teeth.

2. The closure in accordance with claim 1 in which

said lid has two of said finger-engaging surfaces at spaced apart locations;

portions of the periphery of said lid define two, spaced-apart indentations, with
each indentation being laterally offset relative to said lid aperture; and

‘each said fmger-engaging' surface is an outwardly facing, smooth wall defining
a portion of one of said indentations. '

3. The closure in accordance with claim 2 in which

said lid has a peripheral skirt depending from said central cover panel;
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of said fmger access recess is insufficient to permit a front row of a child's teeth to
engage with said lever. '

6. The closure in accordance with claim 5 in which said lid recess is
defined in part by two, spaced-apart, concave, curved surfaces each extending laterally
relative to said lid aperture.

7. The closure in accordance with claim 5 in which

said lever has a distal end;

said lever has an upper, front surface above said shoulder wh1ch is curved to
resist being non-slippingly engaged by a child's teeth.

8. The closure in accordance with claim 5 in which

said lid has a peripheral skirt depending from the periphery of said lid, said
skirt having an upper peripheral edge; and

said recess extends outwardly to the periphery of said lid where said lid skirt
depends from said cover panel thereby defining a notch in the upper peripheral edge of
said lid.

9. The closure in accordance with claim 5 in which the bottom of said
recess includes an upwardly open channel with a planar bottom defined by said latch
surface and with opposing sides defined by two, spaced-apart, parallel surfaces
extending generally perpendicular to said latch surface.

10. A child resistant closure for an opening to a container interior, said
closure comprising:

a base for attachment to said container around said opening, said base having a
deck defining a discharge aperture for communicating with said opening and for
dispensing the contents of the container;

a lid that has a bottom surface for engaging said base and a hinge means for
connecting said lid and base in (1) a closed position preventing flow of the container-
stored contents through the closure and (2) an open position moved away from said
closed position permitting the dispensing of the container-stored contents from said
discharge aperture; '
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of a contai
surface that is adjacent said aperture and that lies under said base lever shoulder when

said lid is closed, said lid having an outwardly facing top surface, said lid panel -
defining a finger access recess around, and extending from, said aperture, said recess
being adjacent said lid periphery to accommodate insertion of a finger from the side of
said closure and against said locking lever, said recess increasing in lateral size
transversely of said rearward direction with increasing distance away from said lid
bottom surface, said finger recess having:

(A) two, spaced-apart, concave, smoothly curving surfaces which define
lateral walls of said recess extending upwardly from said lid aperture to said top surface
laterally of said aperture generally transversely of said rearward direction to (1)
facilitate the slippage of a child's teeth on said closure and (2) limit the size of said
recess thereby minimizing the engagement of a child's teeth with said lever, and

(B) a third surface slanting upwardly and rearwardly away from said aperture
to said top surface behind said aperture to facilitate the slippage of a child's teeth on
said closure, said lid top surface around said finger access recess projecting beyond said
lever when said 1id is closed, said aperture having a minimum depth sufficient to
prevent a child's teeth from engaging said lid bottom surface when said lid is closed;

the periphery of said lid defining an indentation presenting an engaging surface
laterally offset relative to said lid aperture, said engaging surface extending
progressively outwardly with increasing distance from said lid bottom surface to allow
a user to apply an opening force to said engaging surface with a finger while
simultaneously applying a force to the distal end of said lever with another finger to
bend said lever away from said latch surface to accommodate movement of said lid
away from said closed position;

a portion of said base extending from said hinge means being configured to
project peripherally outwardly at least as far as said lid bottom surface when closed;
and .

a portion of said lid periphery that extending from hinge means being free of
exposed overhanging peripheral surfaces of sufficient depth to be liftingly engaged by a
child's teeth for prying said lid and base apart from the closed position.
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peripheral skirt depending from said central cover panel.
13. The closure in accordance with claim 12 in which
said lid skirt has a bottom surface defining said lid bottom surface; and
said indentation extends completely to said skirt bottom surface and terminates
short of the top of the skirt.
14. The closure in accordance with claim 12 in which said lid skirt defines
two of said indentations spaced apart with each indentation being laterally offset relative
to said lid aperture.
15. The closure in accordance with claim 14 in which the portion of said
skirt bottom surface defines a surface portion between said two indentations which is

located inwardly of the periphery of said base when said lid is closed.




