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A package (10) suitable for storing and dispensing potentially dangerous material,
which is resistant to opening by childem yet readily openable by aduits. The package
is preferably a bottle (14) which has a body and a finish portion (24). The finish
portion (24) has a threaded outer (28) end for mating with a closure (12). A resiliently
deformable cantilevered beam (32) is connected to the finish portion (24) between
the threaded outer end (28) and the body of the botile (26). The beam (32) is angled
outward and downward from the finish portion (24). The beam (32) has a substantialily
vertical locking surface (36) and a pushtab (34) spaced along the beam (32). The angle
of the beam (32) is such that the pushtab (34) may be depressed substantially radially
toward the finish portion (24). The locking surface (36) is located between the finish
portion (24) and the pushtab (34) so that depression of the pushtab (34) results in
a greater beam deflection and lower deflection force at the pushtab (34) than at the

locking surface (36). A bottle closure (12) has threads for rotatably securing the closure

{12) to the finish portion (24) of the bottle. The closure (12) also has a tooth projecting
(22) radially inward from its lower inner surface and so shaped and positioned that it
will engage the locking surface (36) of the resilient beam (32) whenever there is an

‘attempt to unscrew the closure. It thereby prevents removal of the closure (12) until
the pushtab (34) is manually depressed to disengage the closure tooth (22) from the

locking surface (36) of the cantilevered beam (32).
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10 The prior art for child resistant bottle closures generally
includes three types of "safety cap." A first type has a rattchetr.

| ocking system between closure and bottle in . whi ch the ratchet

| ocking is permanent. It can be released only by fracturing an
intentional |y weakened portion of the system This alternative is intended
for tanper evidence, and.is not useful for bottles which nust

mai ntain child resistance after multiple 15 r ecl osi ngs. A
second type of child resistant bottle closure has a resilient closure which
IS manual |y deformabl e to di sengage a ratchet | ocking system between
bottle and cl osure. This alternative is child resistant for nultiple
recl osi ngs. However, squee2|ng a cl osure, whi ch must have S|gn|f|cant
stiffness to serve- |ts primary function as a- cl osu e, is often 20 -
difficult for adults with arthritis. A third type of child

resistant bottle closure has a closure and requires manual . .
deformation of a resilient bottle feature. Safety caps" of the third type
are child resistant for multiple reclosings, and they are typically
nore adult friendly because the ~child resistant feature does not have

to serve another pur pose. Because—the—tigd—etosure 25 of the third type
"safety cap" cannot be inadvertently deforned, and because a chil d.
normal ly grips and mani pul ates the cl osure. portlon of a bottle in an
attenpt to enter it. the third type-of "safety cap" generally
provi des the greatest child resistance. I nst ead of
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def or ni ng the closure, the third type 501.t "éaf:ety cap" has specific

| ocati on's adj acent to the cl osure-nust ‘be.pressed to rel ease the

cliosure. Th&V@BMEI8s ype of "saf ety cap” is the type 30 to wWRFEHSIHNS48S
present invention pertains. . Wthin the third type of child
resistant closure there exists in the art ja nunber of . alternative

constructions. One construction includes a col | ar attached to a bottl e,
wherein the collar has two 18 R X 3l i : essed pusht abs
that are cantil evered T 3 apns. When each
pushtab is pressed near its 35 center, a | ocki ng surface at the outer end

of the pushtab releases a mati nngngefHE INVENTIORE-
The present invention relates to bottles suitable for storing and dispenéing

.5 - potentially dangerous materials, which are resistant to opening by children yet are readily
openable by aduits, and more particularly to such bottles wherein a rigid closure engages
resiliently deformable portions of the bottle.

BACKGROUND OF THE INVENTION
10 The prior art for child resistant bottle closures generally includes three types of
"safety cap." A first type has a ratchet locking system between closure and bottle in
which the ratchet locking is permanent. It can be released only by fracturing an
intentionally weakened portion of the system. This alternative is intended for tamper -
- evidence, and is not useful for bottles which must maintain child resistance after multlple
.15 reclosings. : ' - .

A second type of child resistant bottle closure has a resilient closure which is
manually deformable to disengage a ratchet locking system between bottle and closure.
This alternative is child resistant for multiple reclosings. However, squeezing a closure,
which must have significant stiffness to serve its primary function as a closure, is often

20  difficult for adults with arthritis. ,

A third type of child resistant bottle closure has a rigid closure and requires
manual deformation of a resilient bottle feature. "Safety caps" of the third type are child
resistant for multiple reclosings, and they are typically more adult friendly because the
child resistant feature does not have to serve another purpose. Because the rigid closure

25 of the third type "safety cap" cannot be inadvertently deformed, and because a child
normally grips and manipulates the closure portion of a bottle in an at_temf:t to enter it
the third type of "Safety cap" generally provides the greatest child resistance. Instead of
defprming_the closure, the third type of "safety cap" has specific locations adjacent to the
closure must be pressed to release the closure. The third type of "safety cap” is the type

30 . to which the present invention pertains.

Within the third type of child resistant closure there exists in the art a number of
alternative constructions. One construction includes a collar attached to a bottle,
wherein the collar has two 180° opposing, radially depressed pushtabs that are
cantilevered from the bottoms of the pushtabs. When each pushtab is pressed near its

'35  center, a locking surface at the outer end of the pushtab releases a. mating closure
surface.
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toward each other predom nantly al ong =
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depressed by one hand. They are al-y—d€pressed by a thunb and
forefinger. Radial depression of opp05|%g pushtabs .5 ensures that both
pusht abs have to be depressed.simultanedusly. O herw se individually
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A significant- dzsadvantage of prior art pushtab designs is their poor leverage. ( :
That is, pressing at a point between the pushtab cantilever and the. closure locking -
surface requires higher pushtab pressing forces than if preéSing occurred outwardly of the
15 closure locking surface. ' It has been found that in order to achieve child resistance,
pushtabs must have either relatxvely short strokes and high depress:on forces or relatively
long strokes and low. depressxon forces. However, relatwely high pushtab depressxon
forces are also difficult for adults to manage. ~An adult user-friendly pushtab depressxon_

force should be less than about 2 Ibs. It is therefore advantageous to provide pushtabs

20  with longer strokes and lower forces. For a given pushtab depression force and stroke, it
- is also beneficial to have leverage between the pushtab force and the closure releasing
force so that the closure releasing force can be high enough that the closure cannot be
released by over twisting it against the locking mechanism. -
It is believed that child resistance is also enhanced by making pushtabs unobvious
25  for a child to press. Pushtabs which extend beyond the outermost surface of the closure
are more obvious for a child to press than flush mounted or recessed pushtabs. Flush or
recessed pushtabs guarded by a rigid surface adjacent to the edges of the pushtabs is
another feature believed to enhance child resistance 'by minimizing inadvertent
depressions. ' '
30 S
- SUMMARY OF THE INVENTION
A primary advantage of the present invention is a pushtab located outwardly from
both the 'locking surface and the cantilever connection of the beam of which the pushtab
is a part. Such location maximizes pushtab stroke and minimizes pressing force, while
35  maintaining the pushtab flush with or recessed inside an outermost surface of the closure.
~ Child resistance is thereby maximized while adult friendliness is also improved. Child
resistance is optimized by having two pushtabs which must be depressed simultaneously.

This Sheet Has Been Rei

UL

|




forces are also difficult for adults to manage. An adult user-friendly

pusht ab*'depr essi on force should.be leéss than about 2.1bs. It is

t heref ore adV@AERRI8BuUs to provide pushtabs 20 ~ with | onger sPEHRELSOME

| ower forces. For a given pushtab depression.force and stroke, it S
al so beneficial to have | everage between tshe pushtab force and the closure
r el easi ng force so that the closure rel easing-force can be high
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resistance i s igyeatonissilensly dsformablenpushiabstase preferablyi anplie@ 3o bottlas havingi tall
to press. Puslfinahes ¥y Biyecoibsanst, BRhoRthbiewRich FRRP Thlufidtia6sa8ds il GlmbRL" €
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pusht abs. FI uSHPLNS e e 8 AP LR r % Pf gach Byshtad for b lo
adj acent t§ t betvestgeahe odntiléver porafettidisandsthe pushtabthe antilbest donfedtiohiieitaiet 0
enhance child irlsk ei e gs%reb.y Im or}idgj %oirnt%eiprﬁ%ﬁ]t\ég "t radially de%(;J Sset ,St.hg antilever
‘connection is not only inside the closure, but located well above the locking surface
inside the closure. _ |
In one preferred aspect of the present invention, a package suitable for storing
10 and dispensing potentially dangerous material is resistant to opening by children yet
readily openable by adults. It comprises a bottle for containing the potentially dangerous
material. The bottle has a body and a finish portion, the finish portion having a threaded
outer end for mating with a closure and an inner end adjacent the body of the bottle. -
- This embodiment further comprises a resiliently deformable cantilevered beam connected
- 15  to the finish portion between the threaded outer end and the body of the bottle. The
cantilevered beam is positioned outward and downward from the finish portion to form
an angle to the finish portion. The cantilevered beam has a length, a substantially vertical
locking surface, and a pushtab spaced along the length. The angle to the finish portion is
small enough that the pushtab may be depressed substantially radially toward the finish
20  portion. ' _ -
- This aspect preferably includes a closure having an outermost surface, an upper
inner surface, and a lower inner surface. The upper inner surface has threads for
- rotatably securing the closure to the finish portion of the bottle. The closure also has a
* tooth projecting radially inward from its lower inner surface. This tooth is so shaped and
25 positioned that it will engage the locking surface of the cantilevered beam whenever
there is an attempt to unscrew the closure. It thereby prevents removal of the closure
until the pushtab is manually depressed to disengage the closure tooth from the locking
surface of the beam. - : . _
Another element of the present invention is a guard ring supported from the finish
30 portion of the bottle below the outermost surface of the closure when the closure is
installed. The guard ring has an outermost surface with a recess therein. The recess
provides clearance for the pushtab to be operated. The recess is wide enough for an
adult to fit a finger or thumb into it in order to be able to fully depréss the pushtab. The
guard ring also has a bottom edge, which together with the outermost surface of the
3 5_ guard ring, protects the pushtab from being inadvertently depressed by a child. Internal
to the guard ring outermost surface is a stop surface behind the pushtab to be pressed



2a SU "BF THE | NVENTI ON Accord| ng
to the invention in a first as teex&ﬁe e is provided a package suitablke
for storiwgssmeigdi spensin te@(n\t‘hgl |y ngerous materi al , PCATUSIYOSIREgE .
bei ng resistant to open Qg\s[ﬁ‘ae q n yet readi.ly.openabl e by adults, said

package conpri sing: ottle for containing said potentially

dangerous material, said Ie havi ng body and a finish portion, said

finish portion havi t hr eaded er and.a ring, Ioca
bet ween sai %ﬁﬂ’ﬁ?é‘gd’ggﬂotﬂ arognye ﬁ%'botl(g% gh 'di?‘g%’f s(g‘Fegsq 303‘3’15 gould “cause q‘?ﬁ a
resilient| ycaitifewened beam tahedomevmreestrebsedm connect-ed to said support ri ng,

"~ said cantilever ef#\ JriccTpal I Q&&?ﬁfﬁbﬁgﬁ&sﬁ% ﬂeaﬁ&u@%rﬂeg {"’D@e’ver o8

- support rin orm an an&g ortion can

beam havi ngt akpqlsm surfage of e pushtaly isilgcajed batwaen thscbrattlvgﬂrgdr gngcthe pushtatnso

pusht ab sspameddeéressibnSititie Eeﬂﬂamresﬁl@d A 2PhRr beard Wefleckion 288 16WE! ARG NI

smal | enoug that sai gag 6F" nfa % ressed substantially radially

toward sai dofseftdee pHsAtadd %mhe ockmgsu ;ea cl osure havi ng-an out er nost

surface, an uppehn thianpresemr investionaadpashtabveiayi berdocated radially flush with the
outermost surface of the closure when the locking surface of the cantilevered beam

engages the tooth .of the closure. Alternatively, a pushtab may be radially recessed
10 interior to the outermost surface of the closure when the locking surface of the
cantilevered beam engages the tooth of the closure.

Ideally, the finish portion of the bottle has two resnhently deformable cantilevered ‘
beams extending therefrom at positions 180° opposed, and the closure has two teeth -
projecting radially inward from its inner surface. The two teeth are preferably so shaped

15 and positioned that they will engage the locking surface of each of the two cantilevered
beams. Two pushtabs 180° opposed provide the opti_murri child resistance.

~ BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims which particularly point out and
. 20  distinctly claim the present invention, it is believed that the present invention will be
better understood from the following description of preferred embodiments, taken in
conjunction with the accompanying drawings, in which like reference numerals identify
identical elements and wherein:
FIG. 1 is an exploded perspective view of a preferred embodiment of the child
25  resistant package of the present invention, disclosing a closure separated from a bottle;
FIG. 2 is a perspective view of the child resistant package of FIG. 1, disclosing .
the closure connected to the bottle; . : |
'FIG. 3 is a sectioned partial front elevatlon view, taken along section line 3-3 of
FIG. 2, showing two closure teeth engaged with two.locking surfaces of two resiliently
30  deformable beams cantilevered from the bottle finish; and
FIG. 4 is the same as FIG. 3, except that the cantllevered beams are shown bent
inward from both sides as the pushtabs are depressed to disengage the two closure teeth
from the locking surfaces of the cantilevered beam. '

35 DETAILED DESCRIPTION OF THE INVENTION
- Referring now to the drawings, and more particularly to FIGS. 1 and 2, there is
shown a preferred embodiment of the present invention, which provides a child resistant
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surface, said upper inner surface havi ng threads for rotatably securing
said closure to said threaded outer end of said finish-pontion, said
cl.osure.al sOWB2606MSa tooth projecting radre ' @v,\mscBEﬂ‘m s RCB/USHS/NSASS

i nner surface, said tooth being so shaped éh@%ﬁﬂmwned that it engages
sai d | ocking surface of said cantil evered. } ere is an attenpt
to. unscrew sai d closure, thereby preventing Fenoval of sai d cI osure unti |

d ht ab
o DS oD | e RPN AP R0l DBlurt Tk RIS,
the invention l% ﬁlosler@dﬁdlaaspeutennoﬂéuﬁweslqomppcrdanbrauﬁamd(b&gmwnmabuﬂ‘adeor
storing and di @ﬁﬂ%ﬁd&@o@%&fb&k@ﬂ VPR §e HR' R Gk gﬁ%&h%h]%@&*f@@eo Bsd
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danger ous r5at 24 ks a thdadedSuittd aldrmum sapherd ¥ind 3d l@caf;édrbe&beé?n%iéa@éu ouiéd éhd
- finish portio a m"h re r end m“ rin Iocateg
between said t4f 844BH cﬂﬂ"@ g% O‘bo‘g'af’?ft BB KP- ofEXE g Py wpport ring 28 i a5
resiliently deaksiliemlyl defararablel cauntileegted beam 3an r@mnkdetted l&mnOBZSmFK)pﬁshfabrﬁy at
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‘beam havi ng a Rrefegably thersudyst twie i @sxllgntly deformable cantilevered beams 32 which are
10 positioned 180° opposed, and which are angled downward and outward from support
ring 30. A small angle 38 (shown only in FIG. 3) is formed between a line from pushtab
34 to its cantilevered end and a centerline parallel to finish portion 24.
~ Also extending from finish portion 24 is a guard ring 40. 'Guard ring 40 is -
located between support ring 30 and body portion 26 such that it is positioned just below
15 closure 12 when closure 12 is fully threaded onto finish portion 24. Guard ring 40 has a
- Tecess 42 to provide clearance for an adult's thumb or finger to operate pushtab 34.
Within recess 42 is a stop surface 44 located behind pushtab 34 to limit the stroke of
' pushtab 34 when pushtab 34 is depressed. Guard ring 40 also has an outermost surface
_ 46 and a bottom edge 48. ' |
20 FIG. 1 shows closure 12 removed from bottle 14. FIG. 2 shows closure 12 fully
threaded onto finish 24 of bottle 14, with the largest part of outermost surface 16 of
closure 12 substantially flush with outermost surface 46 of guérd ring 40 and pushtab 34
within recess 42. To open closure 12 one must locate pushtab 34, and preferably two
opposing pushtabs 34, and depress the pushtab(s) and twist closure 12 counter-
25  clockwise simuiltaneously. When the pushtab(s) 34 has (have) a depression force of
about 2 pounds and a depression stroke of about 0.09 inches, child resistance to closure

<

od

removal is believed to be provided.. Guard ring 40 provides aesthetic benefits and a its
bottom edge 48 provides a lip over which a closure shrinkband may be wrapped in order
to provide tamper evidence to the package. Guard ring 40 also protects pushtab(s) 34

30 from inadvertent depression by a child feeling around the closure while trying to figure
out how to open it.

- An adult may easily remove closure 12. The adult is instructed by label directions
to press pushfab(s) 34 and twist closure 12 simultaneously, and the forces are low
compared to most other child resistant closures. Therefore, even older adults with

35 arthritis find the package of the present invention user-friendly.
FIGS. 3 and 4 are cross-section views which show more clearly how the child
resistant closure mechanism functions. FIG. 3 shows the condition of two pushtabs 34,
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2b vertical |ocking surface and a pushtab spaced al ong said .|ength,

angle to said finish ps
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reledse the t.{eethrﬁ ﬁomqgélpmé) 2 ec%& |3g,g bll:lta gll'lgr tc}/ tvwstmg (Le closure 16 to
unscrew it. :

FIG. 3 shows small angle 38, described hereinbefore. Pushtabs 34 move through
a portion of angle 38 when they are depressed. Because angle 38 is small, pushtabs 34
move predominantly in a radial direction. Radial motion of pushitabs 34 enables either
pushtab to be depressed without causing rotation of the closure. Therefore, if one

ut er no rfac per inner surface, and a | ower
w&sﬁ% qsaﬁeteﬁﬁwwhﬁm the-peckags is fullelgsadyand
securing Sabékew OFI.Ge4t sh@ed thet Ewrﬂ&tiiﬁxdaﬁ%ﬂmé ;ﬁﬂﬁta@i 3ﬂahadefbe8i1 depiesyetti ton,

pushtab is pressed but not the other, the depressed pushtab will spring back to its _

outermost locking position when it has been released. Without radial pushtab motion,

depressed condition before the other pushtab has been pressed. This condition enables
sequential pressing of the pushtabs, which is less child resistant than simultaneous
pressing.

FIG. 3 also shows a closure-to-ﬂmsh seal :50, ‘which is an element commorﬂy

known in the art for packages where an air-tight seal is desired. Other means for closing

bottle finish 24 are also applicable to this package. In FIG. 3 it can also be seen that
support ring 30 for cantilevered be_ams 32 extends almost to lower inner surface 19 of
closure 12. Support ring 30 acts as a Centeﬁng device for the installation of closure 12
to prevent cross-threading.

FIG. 4 includes all the elements of FIG. 3, but in addition has pressing forces 52
shown at pushtabs 34. Cantilevered beams 32 are shown bent under the load of forces
52. Under about a 2 pound load pushtabs 34 are pressed against stop surfaces 44 of
recesses 42 in guard ring 40. In this condition, teeth 22 of closure 12 are clear of locking
surfaces 36 on cantilevered beams 32, so that closure 12 is free to be unscrewed. |

FIG. 4 also shows outermost surface 46 of guard ring 40 flush with the largest

part of outermost surface 16 of closure 12. Closure 12 clears guard ring 40 by only a
small gap ‘when it is fully installed. Guard ring 40 has recesses 42 for pushtabs 34.
Guard ring 40 is not necessarily continuous. It can be molded as part of the bottle or be
a separate piece, depending on its shape.

In one preferred embodiment of the present invention, closure 12 is a 35 mm

standard thread cap which is made of polypropylene in'-e_ither a homo or co-polymer

-some rotation of the closure is typical. Then one pushtab may become stuck in a .

form. The material preferably has a modulus of elasticity of 200,000 psi or higher so that

the teeth 22 are not easily distorted and prematurely released by a child attempting to
remove the closure without pressmg the pushtabs. - Closure rigidity is therefore
important. Closure 12 is made by a commonly known injection molding process,

wherein thew for forming female threads on the inside of the
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from said | ower inner surface, said tooth being so shaped and positioned
that -it engages sai d | ocking surface of said.cantilevered beam whenever
there is an V086785 0 unscrew sai d cl osur e, -t hereby prevent i nBCHERM0AH8S0f
said closure until said pushtab is manual l'y depressed to di sengage said
tooth of said closure fromsaid | ocking surface of said.cantilevered beam
According to the invention in a third aspect, there is provi ded a package -
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portion, said finish ortlon a thread oute port. ring

| ocated bet weetn<ds§ dThs:¢l %%H%H’ P Y hasgp ’&FFG“ é‘“&tﬂ ‘b? %?QFB%‘H&SPI&@“ bottle

b) a resilignt Iﬁmsﬁefmm&hme ckifg desipreslRsvedfana gﬁHafBi‘CdvefhlIt closiré dagser ARAN night
ring, said canti,l evegs %m 15)e| ng positioned outward and downward from
sai d support ri ﬁlben{vg 5P angl e to said finish portion, said

cantil evered beam hdBattle) 1 lhengr Istandasdi i3St amni mhleythr&dedcﬁmsh omdtion) w}uch is
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radially width of cantllevered beam 32is approx1mately 0 31 mches The overall 1ength of the
~ .10  beam is about 1.1 inches. The length from support ring 30 to the center of locking
surface 36 is about 0.65 inches, and the distance from support ring 30 to the center of
pushtab 34-is about 0.9 inches. On average the beam is about 0.09 inches thick.

Leverage provided by having the pushtab located outward from the locking surface is -
‘about 1.38:1. Therefore, a 2.75 pound force at the locking surface to clear the 0.06

15 tooth engagement requires only a 2 pound pressing force at the pushtab. Angle 38 is
approximately 10°. For this geometry, the preferred material of construction for bottle
14 is a thermoplastic pdyester (PET) having a modulus of elasticity of about 375,000
psi. the preferred method of manufacture is to injection mold the finish down through the
guard ring along with a cylindrical preform therebelow. The preform is then transferred
20  to a blow mold and blown outward tothe shape of an external bottle mold. This process
is commonly known as “injection blow molding". The injection molded portion is
preferably made in a split cavity mold. However, the guard ring configuration shown
may require a solid body, split thread cavity mold arrangement.
_ In order that a removed closure may be reinstalled without having to manually
25  depress both pushtabs, the most preferred embodiment of the present invention includes
" ramped surfaces on both teeth 22 of closure 12. While such ramps are not shown in
FIG. 1, they comprise a gradual blending of lower inner surface 19 with the tips of teeth
22 from the sides opposite teeth 22 which engage locking surfaces 36. Therefore, when -
" closure 12 is threaded clockwise onto bottle 14, the ramps act to cam the cantilevered
_ 30  beams 32 inward while the teeth rotationally pass the locking surfaces. Once the teeth
have passed the locking surfaces, the cantilevered beams snap back to their pre-deflected
posmons thereby locking the closure in place.
While particular embodiments of the present invention have been illustrated and
described, it will be obvious to those skilled in the art that various changes and
35  modifications may be made without departing from the spirit and scope of the invention,
- - and it is intended to cover in the appended claims all such modxﬁcatlons that are within
the scope- of the invention.



sai *}ng surface being | ocated between
t hat depression of said pushtab:

g@\?— ,,._a@to ? said rage prBOT/ESM@S#MScat er

agai nst said finish portion,
said support ring and said
resul ts W0 8640G8%%r age of

beam defl ecti on ‘and | oweA?" force at said pushtab tha sai d B
L?Cgl (rzllgozﬂmaaﬁ:w ng an outerm)st surface an uppmmumm,""’ “HH", a?dt abl.
rotatably -

| ower i nnergmg 1% éﬁfmec?@’ d upper inner surface having®threadss
.securing s said threaded outer end of said finish portion,
'said closure al so hafipagkage sejtable for stosing and)dispetising| ppténtialy danerons sai d | ower
I nner  surf agferial Nafll patRigt UeflgNesifemIBYpehing B§| cﬁiﬂﬁéﬁ &&'}Qﬂhly openable by
— adults, said package characterized by:
a) a bottle for containing said potentially dangerous material, said bottle
having a body and a finish portion, said finish portion having a threaded outer end;
~ b) aresiliently deformable cantilevered beam connected to said finish
pbrt_ion between said threaded outer end of said ﬂnish portion and said body of said
bottle, said cantilevered beam being positioned outward and downward from said
finish portion to form an angle to said finish portion, said 'c_antilever'ed' beam having a
length, a substantially vertical locking surface, and a pushtab spaced along said
length, said angle to said finish portion being small enoﬁgh that said pushtab may be ‘
depressed substantially radially toward said finish portion; and o -
c) a closure having an outermost surface, an upper inner surface, and a
* lower inner surface, said upper inner surface having threads for rotatably securing ’
‘said closufe to-said threaded outer end of said finish portion, said closure also having
a tooth projecting radially inward from said lower inner surface, said tooth being so
shaped and position_éd that it engages said locking surface of said cantilevered beam
whenever there is an attempt to unscrew said closure, thereby preventing removal of
said closure until said pushtab is manu'ally depressed to disefxgage said tooth of said
closure from said locking surface of said cantilevered beam

2. A package suitable for storing and dispensing potentially dangerous
material, said package being resistant to opening by children yet readily openable by
adults, said package characterized by: " |

a) a bottle for containing said potentially dangerous material, said bottle
having a body and a finish portion, said finish portion having a threaded outer end;

b) a resiliently deformable cantilevered beam connected to said finish
portion between said threaded outer end of said finish portion and said body of said
bottle, said cantilevered beam beilig positioned outward and downward from said
finish portion to form an angle to said finish portion, said cantilevered beam having a
length, a substantially vertical locking surface, and a pushtab spaced along said
length, said angle to said finish portion being small enough 't_hat said pushtab may be
depressed substantially radially against said finish portion, said locking surface being
located between said finish and said pushtab so that depression of said pushtab
results in a greater beam deflection and lower deflection force at said pushtab than at

~ said locking surface; and \\
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cl osure. Chil dch‘é%ﬁ% g&ﬁgﬁﬁ Ibélucégﬁfrﬁgé(oﬁ&ﬂ Eg”?ﬁg' ,\@Elb[egmadul t friendliness is

al so i nproved resi stan timze avli ng two pusht abs which
nmust be depressed sinultaneously.

3. The package according to Claim 1 or Claim 2 wherein said finish
portion has two resiliently deformable cantilevered beams extending therefrom at
positions 180° opposed, and said closure has two teeth projecting radially inward
from said lower inner surface, said two teeth being so shaped and positioned that
they will engage said locking surface of each of'said two cantilevered beams.

@ﬁtl | ever ed beam V\/nenever

4. The packege aecording to Claim 1 or Claim 2 §vherein said pushtab is
located radially flush with said outermost surface of said closure when said locking
surface of said cantilevered beam engages said tooth of said closure.

5. The package according to Claim 1 or Claim 2 wherein said pushtab is
radially recessed interior to said outermost surface of said closure when said locking
surface of said cantilevered beam engages said tooth of said closure.

6. The package according to Claim 1 or Claim 2 or Claim 3 further
characterized by:

d) a guard ring supported from said finish portion of said bottle and
located below said outermost surface of said closure when said closure is installed,
said guard ring having an outermost surface, said outermost surface having a recess
therein, said recess providing clearance for said pushtaia such that said pushtab may
be depressed .by an adult's finger or thumb, said guard ring also having a bottom
‘edge, which together with said outermost surface of said guard ring protects said
pushtab from being inadvertently depressed by a child.

7. The package according to Claim 6 wherein said pushtab is located
radially flush with said outermost surface of said guard ring when said locking
 surface of said cantilevered beam engages said tooth of said closure.
This Sheet Has B
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I n pract wo sgoersse const r uELie ':Q(i\,l’& d resistant bott| ePCI/B895/08485f the
pr esent invention, nesilientfy deformable pushtabs are preferably -~

applied to bottles having f{dﬂ"'shes and | arge cl osures, such as
t hose which offer volunetric dosages via filling and . enptying the
closure. In order o.@?the | ocki ng.surface of each a[i)(rshlila 'todgﬁ | ocated 5
between the canti| 8vERC RASKAREACFBIINE S (A ¢ whRtein,s=iq pushtal is radially,
connect i on recesseddatieddr to said outermagesurfaee of sed geard Iringovieasaitidockidge pushtab to
be radi al | Yo, (el §350%antiBCer iR Bl ENfales said 1oofPAGE gl S nOt Only [ nsi de

ut wel' T “abov e

t he cl osuré, |"ocat e ocki ng surtace i nsi de the
cl osure. _ :

9. The package according to Claim 6 or Claim 7 or Claim 8 wherein said
guard ring has a stop surface internal to said outermost surface behind said pushtab
so that said pushtab may be pressed against said stop surface in order to avoid
overstroking said pushtab. - '
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In one preferred aspect of the present invention, a package suitable for
storing 10 and di spensing potentially dangerous material is resistant to
openi ng by chiYQ 8¢e618y et readi |y openable by adults. It CREFHIVEISO8485
bottle for containing the potentially dangerous material. The bottle
has a body and a finish portion, the finish portion having a threaded
outer end for mating with a closure and]gR i nner end adjacent the body of

the bottle. Thi s enbodi nent further conprises a resiliently
def ormabl e cantil evered beam connected 15 to the finish portion between
the threaded outer end and the body of the bottle. The . cantil evered

beamis positioned outward and downward fromthe finish portion to form
an angle to the finish portion. The cantilevered beamhas a length, a
substantially vertical | ocki ng surface, and a pushtab spaced al ong
the I ength. The ang 2 the finLstportion is “smal |l enough that the
pushtab may be deg Nubsisantially nadially toward the finish 20

portion. spect prefenably includes a closure having an
outernost s ., an upResSN\ H{aer surq ce, and a | ower inner surface.
The upper inner su_rf el rotatably securing the
closure to_the f nbf“1h”' \the t1le. The closure also has a

t oot h projeetRg\r/AdTarl N 0 tts lower inner surface. This tooth
is so shaped and \#3 c9 that it will engage the | ocking ¥ ace of

the cantil evered e Y, .Lheére is an attenpt to unscrew t he
closure. It thereb H the cl osure

>Fig; 1]
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the | ocking
"~ present inventi

is a guard ring supported fromthe finish

the pushtab is manual |y depressed to di sengage the closure tooth from
surface of the beam

Anot her f the

‘Il on of

pEg/oSlss

it he thtIé”B@P@&ﬁ?he outernost surface of the closure when the closure is
I nstall ed. The guard ring has an outernost surface with a recess therein.

The recess
recess i s wide enough for an

provi des cl earance f,
adtld

the pushtab to be operated. The

to fit a finger or thunb into it
in order to.-be able to fully depress the pushtab. The

guard ring al so

has a bottom edge, which together with the outernost surface of the 35

guard ring, protects the pushtab from bej
to the guard rin

child. Internal
behi nd the pushtab to be pressed

g0 i nadvertently depressed by a-

outernoil:igj;w2 i's a stop surface
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4 against in order to avoid overstroking the pushtab. Overstroking

coul'd cause the cantil evered beam to becone overstressed. In
still anothawoosusegs of a child resistant bottle closure of tRE/EHSEEES '
i nvention the | ocking surface of the pushtab is |ocated between the

bottle finish and the pushtab so that the depression of 5 the-pushtab
results in a greater beam defl ection a§?3lomer defl ection force at the

pushtab than at the | ocki ng surface In the present invention
a pushtab may be located radially flush with the outernost surface of

t he cl osure when the | ocking surface of the cantil evered beam engages the
tooth of the closure. Alternatively, a_pgghtab may be radially recessed

interior to the outernost surface of thg“cl osure when 1044he | ocki ng
surface of the cantil evered beam engagés the tooth of e cl osure.

Ideally, the finish portion of the boftle has two resiliently defornmable
cantil evered beans extending th i#ons 180[err] opposed,
and the closure has twp pr oj éﬁ IE inward fromits inner
surface. The two teeth are prefer 18 S EBE nd positioned that they
will engage the | ocking surfac each of t 8Atil evered beans.
Two pushtabs 180[err] oﬁgosed prgyN (e 15 the g m chi-B0 resistance.
32 E 32_“//,50
22 ]
40 / 22
36— _
66 66
42 44 46 '
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cancFudes with cl ai ' articularly 0
the present “‘\Eﬁ‘l‘mﬂgwbel i eved t hiat ti%"%&&e%gnt .
better under A s e follow ng desgription of pye
enbodi ments, fakén in conjunction with the acconpanying

which like reference nunerals identify identical elenentg ]
FIG 1 is an expl oded l{;_eréﬁ).ective view of a preferred enmjogne
eRyg
25

child resistant Whatjg Bf the present invention, discto

separated froma bottle; FIG 2 is a perspective view of the child
resi stant package of Fl G di scJ.0si ng the closure connected to the |,
bottle; i G Peckg s E0IE Ton Sariniend dipesgh pobmBaL POIgetts peceria,
t aken al ong sectdidpatkage b8ing redisthit@o apening by lvhiMdmey yemreadibyospenebie dgtddults, said
engaged withet | dr f.aces of two resiliently deformnmabl e beans

canti | everegsf\r,\@#kggéé&gg?rt%%eé'fi ni sh; 30 . FIG 4 is the sane as FIG 3,
except that the cant R} @bettledomeantainipg said potentidbyrdangeraas materiak sydbptlerhayingds

as the pusht abspgdyeardePfiBSSEsHibR, sdid&ﬁma;ﬁ&iémvmgca thteaded Sutke&idd fromthe
| ocki ng surfaces pof the.caft |(lrfeve%d beam ganq FI & 5 1s a,
sectional partial frBhe teplicnly deformable caqtigversd hegmepeangcteditesagk fipigh portion
al ternative enbbetiveentaidthrelidedutarasiid ofsuidrfinishrpotfien andsaidbodyustdaibbottié,esaid
radially reﬁsessgagnﬁ nt er.

evered' tam being positioned outward and downward from said finish portion to

form an angle to said finish portion, said cantilevered beam having a length, a

substantially vertical locking surface, and a pushtab spaced along said length, said angle

. to said finish portion being small enough that said pushtab may be depressed substantially

radially toward said finish portion; and

15 c) a closure having an outermost surface, an upper inner surface, and a lower

inner surface, said upper inner surface having threads for rotatably securing said closure

to said threaded outer end of said finish portion, said closure also having a tooth

projecting radially inward from said lower inner surface, said tooth being so shaped and

positioned that it engages said locking surface of said cantilevered beam whenever there

20  is an attempt to unscrew said closure, thereby preventing removal of said closure until

said pushtab is manually depressed to disengage said tooth of said closure from said
locking surface of said cantilevered beam.

2. The package of Claim 1 wherein said finish portion has two resiliently
deformable cantilevered beams extending therefrom at positions 180° opposed, and
said closure has two teeth projecting radially inward from said lower inner surface,
said two teeth being so. shaped and positioned that they will engage said locking

5  surface of each of said two cantilevered beams.

- 3. The package of Claim 1 wherein said pushtab is located radially flush
with said outermost surface of said closure when said locking surface of said
cantilevered beam engages said tooth of said closure.

4. The package of Claim 1 wherein said pushtab is radially recessed interior
to said outermost surface of said closure when said locking surface of said
: _ cantilevered beam engages said tooth of said closure.
This Sheet Has Been:
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Ref & rri"’ngsnow to the drawi ngs, an8 nore particul
2, there I's shown: & preferred enbodi nent of the present

provides a child resist gl clainmed is: 1§
suitable for storing § g“ﬁ?%%‘@%%?fﬁ a%V\?gfﬂqeéF?'yp%er ous het-ertat
. d) a guard fifig supported from said finish portion of said bottle and located
below said outermost surface of said closure when said closure is installed, said

guard ring having an outermost surface, said outermost surface having a recess

5  therein, said recess providing clearance for said pushtab such that said pushtab may
be depressed by an adult's finger or thumb, said guard ring also having a bottom
edge, which together with said outermost surface of said guard ring protects said
pushtab from being inadvertently depressed by a child.

6. The package of Claim 5 wherein said pushtab is located radially flush
with said outermost surface of said guard ring when said locking surface of said
cantilevered beam engages said tooth of said closure.

7. The package of Claim 5 wherein said pushtab is radially recessed interior
to said outermost surface of said guard ring when said locking surface of said
cantilevered beam engages said tooth of said closure.

8. The package of Claim 5 wherein said guard ring has a stop surface
internal to said outermost surface behind said pushtab so that said pushtab may be
pressed against said stop surface in order to avoid overstroking said pushtab.

9. A package suitable for storing and dispensing potentially dangerous
material, said package being resistant to opening by children yet readily openable
by adults, said package comprising:

a) a bottle for containing said potentially dangerous material, said bottle

‘5  having a body and a finish portion, said finish portion having a threaded outer end,;

b) a resiliently deformable cantilevered beam connected to said finish
portion between said threaded outer end of said finish portion and said body of
said bottle, said cantilevered beam being positioned outward and downward from
said finish portion to form an angle to said finish portion, said cantilevered beam

10 having a length, a substantially vertical locking surface, and a pushtab spaced along
said length, said angle to said finish portion being small enough that said pushtab
may be depressed substantially radially against said finish portion, said locking
surface being located between said finish and said pushtab so that depression of
said pushtab results in a greater beam deflection and lower deflection force at said

15  pushtab than at said locking surface; and
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cantil ever ed2beam whenever there is an attenpt to unscrew said closure,
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said closure has two teeth projecting radially inward from said lower inner surface,
said two teeth being so shaped and positioned that they will engage said locking -
5  surface of each of said two cantilevered beams.

11. The package of Claim 9 wherein said pushtab is located radially flush
with said outermost surface of said closure when said locking surface of said
cantilevered beam engages said tooth of said closure.

12. The package of Claim 9 wherein said pushtab is radially recessed
interior to said outermost surface of said closure when said locking surface of said
cantilevered beam engages said tooth of said closure.

13. The package of Claim 9 further comprising:

d) a guard ring supported from said finish portion of said bottle and located
below said outermost surface of said closure when said closure is installed, said
guard ring having an outermost surface, said outermost surface having a recess

5  therein, said recess providing clearance for said pushtab such that said pushtab may
be depressed by an adult's finger or thumb, said guard ring also having a bottom
edge, which together with said outermost surface of said guard ring protects said
pushtab from being inadvertently depressed by a child.

14. The package of Claim 13 wherein said pushtab is located radially flush
with said outermost surface of said guard ring when said locking surface of said
cantilevered beam engages said tooth of said closure. '
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said cantilevered beam The packaémlﬁ 1. whe PLACEMENTHEY

portlmu u uLlentIy def or mabl e catllmf(g*@)éarm ekt endj n

therI “gﬁ EtH s 180[err] opposed, dg Posure: h %f&ﬂﬁg"’
pr oj ecti ng radi a Iy inward fromsaid Iovvé I nner sur .+ shild two teeth
bei ng so shaped .and [PsIHel pe{b&dgé bﬂtld’uheys wHefeuemgaqmsmbdslr kliyn gecessed ace

of each of said (wo cant T
wher ei n sai d pdgﬁf‘%&f §an<%l 88%83 Sﬁga%?l ?ffa\‘dla%saﬁd Iing va}@ 581% g(el DS a%élr?rff ace
of said cl osur esaikheantieséredd beiii engpgsysaidiwethodf ssidicdlbsoent i | ever ed beam engages
said tooth of said closure.

16. The package of Claim 13 wherein said guard ring has a stop surface
internal to said outermost surface behind said pushtab so that said pushtab may be
pressed against said stop surface in order to avoid overstroking said pushtab.
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9 4) _ The package of claim1l wherei n sai d pushtab is ra
interior to said outernost surface of said closure when s

The package of claim1 further conprising:, d) a guard rin
said finish portion of said bottle and | ocht ed bel ow sai d
of said closure when said closure is installed, said guar

out er nost  SighindGR ordeR kdlavditt Veridking the fpasifab) @vkrdfolang EsufBdu leverddl Beam
recess prov¢@;&%g%k%ﬁ%%§%& for said pushtab such that said pushtab may be
depressed by an ul'ts tinger or thumb, said guard ring also having a
bot t om edge, whi Bl gaathercaspest pir Sild aesiitant bottle clowise phihe Pessens 31"6“@&5?%103%
~protects sasutfagushhapushiabin bedtehbetwed e boetet finishdmd tiesmshtabso thatcthe Hepression of
5 the pushtab results in a greater beam deflection and lower deflection force at the pushtab than at the
locking surface. :

In the present invention a pushtab may be located radially flush with the outermost surface
of the closure when the locking surface of the cantilevered beam engages the tooth of the closure.
Alternatively, a pushtab may be radially recessed interior to the outermost surface of the closure when

10 the locking surface of the cantilevered beam engages the tooth of the closure.

Ideally, the finish portion of the bottle has two resiliently deformable cantilevered beams
extending therefrom at positions 180° opposed, and the closure has two teeth projecting radially
inward from its inner surface. The two teeth are preferably so shaped and positioned that they will
engage the locking surface of each of the two cantilevered beams. Two pushtabs 180° opposed provide -

15 the optimum child resistance.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims which particularly point out and distinctly

20 claim the present invention, it is believed that the present invention will be better understood from
the following description of preferred embodiments, taken in conjunction with the accompanying
drawings, in which like reference numerals identify identical elements and wherein:

FIG. 1 is an exploded perspective view of a preferred embodiment of the child resistant
package of the present invention, disclbsing a closure separated from a bottle;

25 FIG. 2 is a perspective view of the child resistant package of FIG. 1, disclosing the
closure connected to the bottle;

FIG. 3 is a sectioned partial front elevation view, taken along section line 3-3 of FIG. 2,
showing two closure teeth engaged with two locking surfaces of two resiliently deformable beams
cantilevered from the bottle finish; '

30 FIG. 4 is the same as FIG. 3, except that the cantilevered beams are shown bent inward
from both sides as the pushtabs are depressed to disengage the two closure teeth from the locking
surfaces of the cantilevered beam; and

FIG. 5 is a sectional partial front elevation view, similar to FIG 3, disclosing an
alternative embodiment of the present invention wherein the pushtabs are radially recessed interior

35 to the outermost surface of the closure and a guard ring when the locking surface of the
cantilevered beam engages the tooth of the closure.

DETAILED DESCRIPTION OF THE INVENTION

40 Referring now to the drawings, and more particularly to FIGS 1 and 2, there is shown a
preferred embodiment of the present invention, which provides a child resistant



6) _The package of claimb5 wherein said pushtab is |ocat§ b ééﬂﬂéN‘réhEET'

wi th said outernpst surface of said guard ring when said | d
said cantilevered beam engages said tooth of said closure. 7 lEE] q
package of claim5 wherein said pushtab is radially recessddii t?ef ﬂg
said outernost surface of said guard ring when said | ocking $urfac

cantil evered beam engages said tooth of saig closure. 8) The packa' e
of claimb5 wherein said guard ring has a stop surface inter sal
out ermost surf apeclagbhiflisSahetainfitald 80 ! : L
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agai nst said st SLilrface | n or I OKi 1
A packaged sui t ati &19s9Fe §2 B#S 3 PUSTROR Spfases] G ypprstiensr |Sa'%409 18aleyer vner surface
material, said pacikegdsbeidng to@nizat Rrdferably eHReArs GwhYeethDd FhRR a0eell80 S5dkddy
openable by adults, gaig Pﬁﬁ;l;,(saaggnignogg)r{ilor? 28%nnected to a body portion 26. Finish portion
5 24 has a threaded outer end 28 and a support ring 30 located between threaded outer end
28 of finish portion 24 and body portion 26. Extending from support ring 30 is a
resiliently deformable cantilevered beam 32. Cantilevered beam 32 has a pushtab 34 at
its outer end and a locking surface 36 between pushtab 34 and support ring 30.
Preferably there are two resiliently deformable cantilevered beams 32 which are
10  positioned 180° opposed, and which are angled downward and outward from su.pport
ring 30. A small angle 38 (shown only in FIG. 3) is formed between a line from pushtab
34 to its cantilevered end and a centerline parallel to finish portion 24. -
- Also extending from finish portion 24 is a guard ring 40. Guard ring 40 is
located between support ring 30 and body portion 26 such that it is positioned just below
15  closure 12 when closure 12 is fully threaded onto finish portion 24. Guard ring 40 has a
recess 42 to provide clearance for an adult's thumb or finger to operate pushtab 34.
Within recess 42 is a stop surface 44 located behind pushtab 34 to limit the stroke of
pushtab 34 when pushtab 34 is depressed. Guard ring 40 also has an outermost surface
46 and a bottom edge 48.
20 FIG. 1 shows closure 12 removed from bottle 14. FIG. 2 shows closure 12 fully
threaded onto finish 24 of bottle 14, with the largest part of outermost surface 16 of
closure 12 substantially flush with outermost surface 46 of guard ring 40 and pushtab 34
within recess 42. To open closure 12 one must locate pushtab 34, and preferably two
opposing pushtabs 34, and depress the pushtab(s) and twist closure 12 counter-
25 clockwise simultaneously. When the pushtab(s) 34 has (have) a depression force of
about 2 pounds and a depression stroke of about 0.09 inches, child resistance to closure
removal is believed to be provided. Guard ring 40 provides aesthetic benefits and a its
bottom edge 48 provides a lip over which a closure shrinkband may be wrapped in order
to provide tamper evidence to the package. Guard ring 40 also protects pushtab(s) 3
30 from inadvertent depression by a child feeling around the closure while trying to figure
out how to open it.

An adult may easily remove closure 12. The adult is instructed by label directions
to press pushtab(s) 34 and twist closure 12 simultaneously, and the forces are low
compared to most other child resistant closures. Therefore, even older adults with

35  arthritis find the package of the present invention user-friendly.

FIGS. 3 and 4 are cross-section views which show more clearly how the child

resistant closure mechanism functions. FIG. 3 shows the condition of two pushtabs 34.
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a) a bottle for containing said potentially dangerous nat er|i ggRLASEMENYSHEET

- having a body and a finish portion, said finish portion hay
out.er_ end and a support ring |l ocated between said threaded |0 tgzp@w
sai d boay of said bottle; b) a. reS|I|entIy def or mablie] c I "'evered
beam connected to said support ring, said® 10 cantji

bei ng positioned outmard and downward from sai d support ring.to forman

Viarir . s e sos 1T rote e A Y-

AR LIS T R R Y WG
| engt h, saiFiG.ahsHoesttile condition after the pushtabs 34 have been depressed to release the teeth 22 from
locking surfaces 36, but prior to twisting the closure 16 to unscrew it.

FIG. 3 shows small angle 38, described hereinbefore. Pushtabs 34 move through a portion

5 of angle 38 when they are depressed. Because angle 38 is small, pushtabs 34 move predominantly
in a radial direction. Radial motion of pushtabs 34 enables either pushtab to be depressed without
causing rotation of the closure. Therefore, if one pushtab is pressed but not the other, the depressed
pushtab will spring back to its outermost locking position when it has been released. Without
radial pushtab motion, some rotation of the closure is typical. Then one pushtab may become stuck

10 in a depressed condition before the other pushtab has been pressed. This condition enables -
sequential pressing of the pushtabs, which is less child resistant than simultaneous pressing.

FIG. 3 also shows a closure-to-finish seal 50, which is an element commonly known in the
art for packages where an air-tight seal is desired. Other means for closing bottle finish 24 are also

. applicable to this package. In FIG. 3 it can also be seen that support ring 30 for cantilevered

15 beams 32 extends almost to lower inner surface 19 of closure 12. Support ring 30 acts as a
centering device for the installation of closure 12 to prevent cross-threading.

FIG. 4 includes all the elements of FIG. 3, but in addition has pressing forces 52 shown at
pushtabs 34. Cantilevered beams 32 are shown bent under the load of forces 52. Under about a 2
pound load pushtabs 34 are pressed against stop surfaces 44 of recesses 42 in guard ring 40. In

20 this condition, teeth 22 of closure 12 are clear of locking surfaces 36 on cantilevered beams 32, so
that closure 12 is free to be unscrewed.

FIG. 4 also shows outermost surface 46 of guard ring 40 flush with the largest part of
outermost surface 16 of closure 12. Closure 12 clears guard ring 40 by only a small gap when it is
fully installed. Guard ring 40 has recesses 42 for pushtabs 34. Guard ring 40 is not necessarily

25 continuous. It can be molded as part of the bottle or be a separate piece, depending on its shape.

FIG. 5 discloses an alternative embodiment 60 of the present invention. Embodiment 60
has a bottle 64 with two pushtabs 66 cantilevered from bottle 64 which are initially radially
recessed interior to the outermost surfaces of closure 12 and guard ring 40 when locking surface
36 of cantilevered beam 32 engages tooth 22 of closure 12.

30 In one preferred embodiment of the present invention, closure 12 is a 35mm standard
thread cap which is made of polypropylene in either a homo or co-polymer form. The material
preferably has a modulus of elasticity of 200,000 psi or higher so that the teeth 22 are not easily
distorted and prematurely released by a child attempting to remove the closure without pressing the
pushtabs. Closure rigidity is therefore important. Closure 12 is made by a commonly known

35 injection molding process, wherein the mold has an unscrewing cere for forming female threads on

the inside of the



said finish portion being small enough that said pushtab nmay be depressed
substantially radially against said finish portion, said |ocking surface
bei:ng | ocat ed between said support ring and said pushtab so that depression
of said pushtab results in a greater beam deflection and | ower defl ection
force at said pushtab than at said |ocking surface; and c) a closure
havi ng an out ernost surface, an upper inrper surface, and a | ower i nner
surface, said_upper inner surface having threads for rotatably securing

said closure to safte tzémﬁaﬁeﬁu?ta@ﬁ:resseardh&EmSnaeﬂsfmm p&hﬁsf tateoﬂﬁesﬁ:al idward
tooth projecting radia rom
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from said 5Oc%hﬁ%s%ﬁfb@ﬂ?p@htmlhd\&@rﬁe'd ?i«é@ie@@trﬁﬂﬁﬁbousl 1CbzhemenmaraKﬂge of
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said closure has t\"@o&@ﬁé&hsﬁﬂéﬁd@ﬁak@\ﬂoﬂ@@h Ym PM‘Q\E%sftlﬁz@ﬁ}eSéhﬂlelawfromnner
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engage said | dh&sides S the, pus F ssggtgetward along a curve paYh Wh'Ch Is
approximately radial. Similar to the pushtabs cantilevered from their bottoms, pressing

10 occurs at the center of the pushtab and the release of locking surfaces occurs at the outer
end of the pushtabs. .
A significant disadvantage of prior art pushtab designs is their poor leverage.
That is, pressing at a point between the pushtab cantilever and the closure locking
surface requires higher pushtab pressing forces than if pressing occurred outwardly of the
15 closure locking surface. It has been found that in order to achieve child resistance,
pushtabs must have either relatively short strokes and high depression forces or relatively
long strokes and low depression forces, However, relatively high pushtab depression
forces are also difficult for adults to manage. An adult user-friendly pushtab depression
force should be less than about 2 Ibs. It is therefore advantageous to provide pushtabs
20  with longer strokes and lower forces. For a given pushtab dépression force and stroke, it
is also beneficial to have leverage between the pushtab force and the closure releasing
force so that the closure releasing force can be high enough that the closure cannot be
reledsed by over twisting it against the locking mechanism.
It is believed that child resistance is also enhanced by making pushtabs unobvious
25  forachild to press. Pushtabs which extend beyond the outermost surface of the closure
are more obvious for a child to press than flush mounted or recessed pushtabs. Flush or
recessed pushtabs guarded by a rigid surface adjacent to the edges of the pushtabs is
another feature believed to enhance child resistance by minimizing inadvertent
_q_g_gressions. |
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cantil evered beans. 11) The package of claim9 wherein said pushtab is
located radially flush with said outernmost surface of said closure when
sai:d 1 ocking surface of said cantil evered beam engages said tooth of said
cl osure. 12) The package of claim @awherein sai.d pushtab is radially
r.ecessed interior to said outernDst surface of said closure when said

| ocki ng surface of said camiNMaa) (ENIION 4 tooth of said

-cl osure.

According to the invention in a first aspect, there is provided a package suitable
for storing and dispensing potentially dangerous material, said package being resistant to
opening by children yet readily openable by adults, said package comprising:

a) a bottle for containing said potentially dangerous material, said bottle having a
body and a finish portion, said finish portion having a threaded outer end and a .support
ring located between said threaded outer end and éaid body of said bottle;

b) a resiliently deformable cantilevered beam connected to said support ring, said
cantilevered beam being positioned outward and downward from said support ring to form
an angle to said finish portion, said cantilevered beam having a length, a substantially
vertical locking surface, and a pushtab spaced along said length, said angle to said finish
portion being small enough that said pushtab may be depressed substantially radially
toward said finish portion; and

¢) a closure having an outermost surface, an upper inner surface, and a lower inner
surface, said upper inner surface having threads for rotgtably securing said closure to said
threaded outer end of said finish portion, said closure a.lso having a tooth projecting
radially inward from said lower inner surface, said tooth being so shaped and positioned
that it engages said locking surface of said cantilevered beam whenever there is an attempt
to unscrew said closure, thereby preventing removal of said closure until said pushtab is
manually depressed to disengage said tooth of said closure from said locking surface of

said cantilevered beam.

According to the invention in a second aspect, there is provided a packaged
suitable for storing and dispensing potentially dangerous material, said package being
resistant to opening by children yet readily 6penable by adults, said package comprising:

a) a bottle for containing said potentially dangerous material, said bottle having a
body and a finish portion, said finish portion having a threaded outer end and a support
ring located between said threaded outer end and said body of said bottle;

b) a resiliently deformable cantilevered beam connected to said support ring, said
cantilevered beam being positioned outward and downward from said support ring to form

an angle to said finish portion, said cantilevered beam having a length, a substantially
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11 13) - The package of claim9 further conprising: d) a guard ring
supported fromsaid finish portion of said bottle and | ocated bel ow said
outernost surface of said closure when said closure is installed, said
guard ring having an outernost surfacep,said outernost surface having a
‘recess therein, said recess providing clearance for said pushtab such that
sai d pushtab may be depressed by an adult's finger or thunb, said guard
ring al so havin

"SR SR Sl SRR . S i 22
Ibgc:t o dff,r ag: alﬁulé%Pallmﬁu ﬁx'ﬁgigagd BhshtdtPndy b8 depresdel bubahitliafy$Réid

against sald finish portion, said locking surface being located between said support ring

and said pushtab so that depression of said pushtab results in a greater beam deflection

and lower deflection force at said pushtab than at said locking surface; and c)a

closure having an outermost surface, an upper inne_i' surface, and a lower inner surface,

- said upper inner surface having threads for rotatably securing said closure to said threaded
outer end of said finish portion, said closure also having a tooth projecting radially inward
from said lower inner surface, said tooth being so shaped and positioned that it engages
said locking surface of said cantilevered beam whenever there is an attempt to unscrew
said closure, thereby preventing removal of said closure until said pushtab is manually

depressed to disengage said tooth of said closure from said locking surface of said

cantilevered beam.

According to the invention in a third aspect, the;e is provided a package suitable -
for storing and dispensing potentially dangerous material, said package being resistant to
opening by children yet readily openable by adults, said package comprising:

a) a bottle for containing said potentially dengerous material, said bottle having a
body and a ﬁnisﬁ portion, said finish portion having a threaded outer end and a support
ring located between said threaded outer end and said body of said bottle;

b) a resiliently deformable cantilevered beam connected to said support ring, said
cantilevered beam being positioned outward and downward from said support ring to form
an angle to said finish portion, said cantilevered beam having a length, a substantially
vertical locking surface, and a pushtab spaced along said length, said angle to said finish
portion being small enough that said pushtab may be depressed substantially radially
against said finish portion, said locking surface being located between said support ring
and said pushtab so that depression of said pushtab results in a leverage of about 1.38 to
1, said leverage providing greater beam deflection and lower deflection force at said

pushtab than at said locking surface; .
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out ernost surface of said guard ring when said | ocking surface of said
cantil evered beam engages said tooth of said closure. 15) The package
of claim 13 wherein said pushtab is radially recessed interior to said
outernost surface of said guard ring whgn said | ocking surface of said
‘eanti | evered beam engages said tooth of said closure. 16) The package
of claim 13 wherein said guard ring has a stop surface internal to said

out ernost surface hehind said pushtab so that g% H 815 be pressed
agai nst c} ajclpsufohaving P‘é@é‘tqnﬁ%}rsﬂ ACe 8“é*98?’d'“8?fe§”§ P fid S%Fh rﬁ‘ﬁght ab.

0o PRI B poihgs et g . omanty ooy sinclonay o

openabl ghrbydeddautérsendsef hid finish portion, said closure also having a tooth projecting
radially inward from said lower inner surface, said tooth being so shaped and positioned
that it engages said locking surface of said cantilevered beam whenever there is an attempt
to unscrew said closure; thereby preventing removal of said closure until said pushtab is-
manually depressed by a force of about 2 pounds fo' disengage said tooth of said cldsure
from said locking surface of said cantilevered beam; and
d) a guard ring supported from said finish portion of said bottle and located below said
outermost surface of said closure when said closure is installed, said guard ring having an
outermost surface, said outermost surface having a recess therein, said recess providing
clearance for said pushtab such that said pushtab may be depressed into said recess, said

recess having a substantially vertical edge at each side of said pushtab to help prevent

“inadvertent depression of said pushtab.

A primary advantage of the preseni invention is. a pushtab located outwardly from
both the locking surface and the cantilever connection of the beam of which the pushtab is
a part. Such location maximises pushtab stroke and minimizes pressing force, while
maintaining the pushtab flush with or recessed inside an outermost surface of the closure.
Child resistance is thereby maximised while adult friendliness is also improved. Child

resistance is optimized by having two pushtabs which must be depressed simultane_ously.
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paékage conpri Sing: a) a bottle for containing said potentially

danger o ' b bottle having a body and a finish portion, said
finish H"IWNFL" lmn t hreaded outer end and a support ring |ocated

bet ween said readed oUt er send and sai dg body of said bottle; b) a
resiliently deformable cantilevered beam connected to said support ring,

said c?ntWheuisr(f}?nbdaisn bei nlg- posi ti oned outward and downward from said
support ring to ) to.said, finish ' ' ||

Deam navi Hga AdGHHE: SHERRJonHONEE P Vispre Pl fBarp i Bl SR
pushtab spagefl Qlifd tesitlnt td SPeHitly by 3hildreh Jereh @ity Bpéhablebyphdults, said 12

package comprising: :

a) a bottle for containing said potentially dangerous material, said bottle having a
body and a finish portion, said finish portion having a threaded outer end and a support
ring located between said threaded outer end and s_aid body of said bottle;

b) a resiliently deformable cantilevered beam connected to said support ring, said
cantilevered beam being positioned outward and downward from said support ring to form
an angle to said finish portion, said cantilevered beam having a length, a substantially
vertical locking surface, and a pushtab spaced along said length, said angle to said finish
portion being small .enough'that said pushtab may be depressed substantially radially
toward said finish portion; and

¢) a closure having an outermost surface, an upper inner surface, and a lower inner
surface, said upper inner surface having threads for rotatably securing said closure to said
threaded outer end of said finish portion, said closure a}lso having a tooth projecting
radially inward from said lower inner surface, said toot.h being so shaped and positioned
that it engagesi said locking surface of said cantilevered beam whenever there is an attempt
to unscrew said closure, thefeby preventing removal of said closure until said pushtab is
manually depressed to disengage said tooth of said closure from said locking surface of

said cantilevered beam.

2) The packagéd of claim 1 wherein said finish portion has two fesiliently deformable
cantilevered beams extending fherefrom at positions 180° opposed, and said closure has
two teeth projecting radially inward from said lower inner surface, said two tecth being so
shaped and positioned that they will engage said locking surface of each of said two

cantilevered beams.

3) The packaged of claim 1 wherein said pushtab is located radially flush with said
outermost surface of said closure when said locking surface of said cantilevered beam

engages said tooth of said closure.
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poftion o h that said pushtab may be depressed substantially
radi al | Mﬁﬁﬂ( llﬁ]ﬂml sh portion, said |ocking surface being | ocated
bet ween s and said pushtab so that depression of said

pushtab results in a | everage of about 5 38 to 1, said | everage providing
greater beam deflection and | ower deflection force at said pushtab than at
sai d | ock)ng Sthefpackage of claim ¢)wheraik said pushtaly iswgdially etesseddsterioutd said, an

upper inner surfac apd .q Lower jnner,surface,.said upper.inner. surface
naving t Rbteget SFtaps PEea iy cking isarot il BRI O RRERRE out o
end of s@jghdek BhidtoBR' & B cRAIE, Ccl osure also having a tooth projecting

radially inward fromsaid | ower inner surface, said tooth being so shaped
and positioned that it engages said | ocking surface of said cantil evered

beam whenever _there, is attenpt. to unscrew said closure, thereby
prevent i SS re aﬂaclﬁ?ges‘g}d"‘.‘& g-gb‘?ﬂé"rﬁﬂ?‘}’Ps‘E&i d pushtab is manual |y depressed

by a for @ﬁ{éﬂdﬁrﬂ i g}gﬁgﬁ b ehili ¢ | from
said | oc%?ﬁ?ugﬁd??g%esg% sai do cg?li?it?gve e oxgggﬁ]m&?ﬁgﬂ £d ok Egegu%aa?d ring
suppor t edufermostssurficé ofissl chsnte whenodaids aloshirbdd insalledycsaidogaird cinf davivg aai d

outernost surface of sajd closure en said closure is installed, said
guard ri QYteRROFLRYT fies SRt PYHEaRost syrfage haviag ia Feesss ¢ salq FecesPrAvidingg a

recess t ' | el I ' hat
ai d pushiafinde (il PESERT afh SRR HAR R 6 derdl By B SHTD R o
subst ant itlaivhty, sait guardiringdadso Bivimpna botsmedgé, eldcld tqpethetr alitht aidheltprmost

surface of said guard ring protects said pushtab from being inadvertently depressed by a

child.

6) The package of claim 5 wherein said pushtab is located radially flush with said
outermost surface of said guard ring when said locking surface of said cantilevered beam

engages said tooth of said closure.

7 The package of claim 5 wherein said pushtab is radially recessed interior to said
outermost surface of said guard ring when said locking surface of said cantilevered beam

engages said tooth of said closure.

8) The package of claim 5 wherein said guard ring has a stop surface internal to said
outermost surface behind said pushtab so that said f)ushtab may be pressed against said

stop surface in order to avoid overstroking said pushtab.

9) A packaged suitable for storing and dispensing poténtially dangerous material, said
package being resistant fo opening by children yet readily openable by adults, said
package comprising:

a) a bottle for containing said potentially dangerous material, said bottle having a
body and a finish portion, said finish portion having a threaded outer end and a support
ring located between said threaded outer end and said body of said bottle;

b) a resiliently deformable cantilevered beam connected to said support ring, said

REPLACEMENT SHEET
21
Date :




preVent I nadvertent depression of said pushtab. 18) The package of

claim 17 ' [ ti | evered beamis about 1.1 inches |ong and said
anghe i Slwmm‘“ﬂﬂuﬂl’ﬁ WO 96/ 06785 :
PCT/ US95/ 05485 + M s » 10 : 10
8."-The package according to Caim6 wherein said pushtab is radially
recessed interior to said outernost surface of said guard ring when said
Icf)glg Lpg casnl'fi[igv%lge t?éfams cleigg %%ﬁrli%i'lorlleedvoeurtvevgrdbaen%ruoe\avrgk%gg %rbsrﬁa Isgd tsg]())lgorll't ng ?oal d
| form an angle to said finish portion, said cantilevered beam having a length, a
substantially vertical locking surface, and a pushtab spaced along said length, said angle to
said finish portion being small enough that said pushtab may be depressed substantially
radially against said finish portion, said locking surface being located between said support
ring and said pushtab so that depression of said pushtab results in a greater beam
deflection and lower deflection force at said pushtab than at said locking surface; and
c) a closure having an outermost surface, an upper inner surface, and a lower inner
surface, said upper inner surface having threads for rotatably securing. said closure to said
threaded outer end of said finish portion, said closure also having a tooth projecting
radially inward from said lower inner surface, said tooth being so shaped and positioned
that it engages said locking sufface of said cantilevered beam whenever there is an attempt
to unscrew said closure, thereby preventing removal of said closure until said pushtab is

manually depressed to disengage said tooth of said closure from said locking surface of

said cantilevered beam.

10)  The package of claim 9 wherein said finish portion has two resiliently deformable
cantilevered beams extending therefrom at positions 180° opposed, and said closure has
two teeth projecting radially inward from said lower inner surface, said two teeth being so
shaped and positioned that they will engage said locking surface of each of said two

cantilevered beams.

11)  The package o.f claim 9 wherein said pushtab is located radially flush with said
outermost surface of said closure when said locking surface of said cantilevered beam

engages said tooth of said closure.
12)  The package of claim 9 wherein said pushtab is radially recessed interior to said

outermost surface of said closure when said locking surface of said cantilevered beam

engages said tooth of said closure.

—
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9. The‘package according to Caim6 or aim7 or Claim8 wherein said

guard ring ce internal to said outernost surface behind
said pushtlalﬂ Imllﬂnﬂ:wn d pushtab may be pressed against said stop
surface in @r

0 ravel ~over strokingy sai d pushtab.

13)  The package of claitii9 further comprising:

d) a guard ring supported from said finish portion of said bottle and located below said
outermost surface of said closure when said closure is installed, said guard ring having an
~ outermost surface, said outermost surface having a recess therein, said recess providing
clearance for said pushtab such that said pushtab may be depressed By an adult's finger or
thumb, said -guard ring also having a bottom edge, which together with said outermost
surface of said guard ring protects said pushtab from being inadvertently depressed by a
child.

14)  The package of claim 13 wherein said pushtab is located radially flush with said
outermost surface of said guard ring when said locking surface of said cantilevered beam

engages said tooth of said closure.

15)  The package of claim 13 wherein said pushtab is radially recessed interior to said
outermost surface of said guard ring when said locking surface of said cantilevered beam

engages said tooth of said closure.

16)  The package of claim 13 wherein said guard ring has a stop surface internal to said
outermost surface behind said pushtab so that said pushtab may be pressed against said

stop surface in order to avoid overstroking said pushtab.

17) A package suitable for storing and dispehsing‘ potentially dangerous material, said
package being resistant to opening by children yet readily openable by adults, said
package comprising:

a) a bottle for containing said potentially dangerous material, said bottle having a
body and a finish portion, said finish portion having a threaded outer end and a support
ring located between said threaded outer end and said body of said bottle;

b) a resiliently deformable cantilevered beam connected to said support ring, said
cantilevered beam being positioned outward and downward from said support ring to form
an angle to said finish portion, said cantilevered beam having a length, a substantially

vertical locking surface, and a pushtab spaced along said length, said angle to said finish
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portion being small enough that said pushfab may- be depressed substantially radially
against-said finish portion, said locking surface being located between said support ring
and said pushtab so that depression of said pushtab results in a leverage of about 1.38 to
1, said leverage providing greater beam deflection and lower deflection force at said
pushtab than at said locking surface;

-¢) a closure having an outermost surface, an upper inner surface, and a lower inner
surface, said upper inner surface having threads for rotatably securing said closure to said
threaded outer end of said finish portion, said closure also having a tooth projecting
radially inward from said lower inner surface, said tooth being so shaped and positioned
that it éngages said locking surface of said cantilevered beam whenever there is an attempt
to unscrew said closure, thereby preventing removal of said closure until said pushtab is
manually depressed by a force of about 2 pounds to disengage said tooth of said closure
from said locking surface of said cantilevered beam; and .

d) a guard ring supported from said finish portion of said bottle and located below
said outermost surface of said closure when said closure is installed, said guard ring
having an outermost surface, said outermost surface having a recess therein, said recess
providing clearance for said pushtab such that said pushtab may be depressed into said
recess, said recess having a substantially vertical edge at each side of said pushtab to help

prevent inadvertent depression of said pushtab.

18)  The package of claim 17 wherein said cantilevered beam is about 1.1 inches long

and said angle is approximately 10.
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