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CHILD-RESISTANT PACKAGE HAVING'PRELOADED LOCKhNG,NECHANbSM'TECHNICAL FI ELD
The present-inventien has relqtlon to an, mpr gved. package for storing
nf.ul’

aﬁmssdaﬁpggnggR riats ch .can, :  , ful,. : qﬁtlcularly i f
em%£88uch naterlals ey b ;'"”fj .. tablet, granular,
id, paste or liquid form I a’ partlcularly preferred
present i nvent.ion. has relation. to.a: ‘package for storing

and dlspen5|ng nedlcanents such as analée5|c tablets or the like. The

present invention has furt her r et DOk St ST M CPACRAGE RAvINdackage which is
resistant to opening by the ngj orlptﬂgfgn ?Ro'cféffﬁ;nnscmulsn

TECHNICAL FIELD

The present invention has relation to an improved package
for storing and dispensing materials which can be harmful,
particularly if improperly ingested. Such materials may be in solid,

> tablet, granuiar, powdered, semi-solid, paste or liquid form.

In a particularly preferred embodiment, the present
in#ention has relation to a package for storing and dispensing
medicaments, such as analgesic tablets or the like.

The present invéntion has further relation to such a
=0 package which is resistant to opening by the majority of children
coming in contact with it, yet which can be opebed without undue
difficulty by adults. whose manual dexterity may, at least to a
degree, be impaired. .

The present invention has further relation to such a
package which can be inexpensively manufactured to facilitate
£ disposal thereof once thé contents have been completely dispensed

from the package. - The present invention has still further relation

fo methods for manufacturing such a package.
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. BACKGROUND ART |

=0 Child resistant packaging fis known for being both a
blessing and a cﬁrse. It is a great concept for preventing children

. from opening potentially dangerous materials such as medications, but

> for adults, especially the elderly, such. packaging can be a nuisance.

' Because of deteriorating health, the elderly tend to rely

3 on medication more than the ‘average person. However, simply making
‘medication more easily accessible to.the elderly bears with it the

risk that the contents of the package could be accessible to children

who could be seriously injured if they obtain access to the contents

of a medicament package and ingest the medicaments contained therein.

30 The aforementioned problems are recognized generally in the
backaqing industry, particularly the -pharmaceutical industry.
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by t ceh Re erity may, at least to a degree, be inpaired. .
The p & E*lt n has further relation to such a package which can -
be i nufactured to facilitate disposal thereof once the

contents have been conpletely dispensed fromthe package. The present
invention has still further relation to me¥hods for manufacturing such a

package. BACKGROUND ART 20 Child resistant packaging is
known for being both a bIeSS|ngﬁand a curse. is a great concept for
preventing chi I'ﬂﬁ"@ﬁ"‘fsr ATLdpERS havedeentyratten d’&néjhﬁ subjentt.er $edl Fosutampbe

nedi cations, butfhe Dual Vial" published in the Fall 1988 edition of Stout magazine.

One package which has met with good success in providing

child resistance without imposing undue opening difficulty for adults

5 whose manual dexterity may, at least to a degree, be impaired is

disclosed in commonly assigned U.S. Patent 4,948,002 issued to

Thornock et al. on August 14, 1990 and hereby incorporated herein by

reference. While packages -of the type disclosed in the

aforementioned commonly assigned Thofnock et al. patent have faired

10 extremely well in test protocols involving both children and adults

having impaired manual dexterity, it has quite unexpectedly been

discovered that child resistance of the package can be enhanced even

further without making the package more difficult to open by adults

if the spring-like pushtabs containing vertical extensions which

15 engage interlocking teeth on the innermost surface of the closure

skirt are configured so that application of the closufe to the

package will require a degfee of deformation of the spring-like

pushtabs whenever the closure is applied to the packﬁgg in a fully

assembied, interiocked condition. This is normally accomplished by

_ ~20 configuring the spring-like pushtabs so that their uppermost ends

! project outwardly to a degree prior to assembly of..the closure onto

 the package. The practical effect of this configuration is that the

vertical extensions on the spring-like pushtabs are, at least to a

degree, preloaded so as to exert a force against the innermost

25 surface of the closure skirt once the closure has been fully
assembled onto the package.

OBJECTS OF THE INVENTION

Accord:ng]y, it is an obJect of the present invention to
prov1de a package which exh1b1ts improved child resistance without
30 significantly. increasing the dxffjculty of opening by adults having
impaired manual dexterity. - '

'It'is another objécf of the present invention to provide
methods for producing such an improved package.

{
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f f“éaar”“i espeC|aIIy the elderly, such packaging can be a nuisance.

ShmﬁFi ¢hg health, ‘the el derly tend torely 25 . on
Cnedlc t he average person. However, sinply naking nedication
nor e le to the elderly bears with |t the risk that the
contents the package coul d be accessible to.children who could be

seriously injured if they obtain access tq the contents of a nedi canent
package and ingest the nedicanentzlgggsglaed %hereln 30 : The
af orenmenti oned problens are recog packaglng
i ndustry, particul arl¥n &heparpheulmmigut prefbrred nemtsddirent, the - present
invention comprisés a package for dispensing potentially dangerous
materials, such as medicaments, e.g., analgesic tablets or the Tlike.
5  The package preferably comprises a bottle, a collar which snap fits
onto the uppermost portion of the bottle and a screw-on closure, as
generally disclosed in the aforementioned -commonly assigned U.S.
~ Patent 4,948,002'to Thornock et al. or a child-resistant attachment
of the type generally disclosed in co-pending U.S. Application Serial
10  No. 826,747 filed in the names of Peter W. Hamilton, Robert S.
Dirksing and Reuben E. Oder on January 28, 1992 and  entitled
ADULT-FRIENDLY CHILD-RESISTANT ATTACHMENT FOR CONTAINERS USED TO
STORE POTENTIALLY DANGEROUS MATERIALS. Chi]d-resiﬁtant attachments
of the type disclosed in co-pending U.S. Application Serial No.
15 826,747 may be formed separately from the bottle or container used to
house the medicament or other potentially hazardous material and
thereafter secured to the container or they may be integrally formed
with the container. 'Regafdless of its exact configuration and how it
is formed, the collar preferably includes a pair' of spring-like
- 20  pushtabs which include vertical extensions at their uppermost ends.
- The closure has a skirt which includes a pair of interlocking teeth,
sometimes referred to as pawls, which resist unscrewing of the
closure once the closure has been completely applied to the bottle
unless the opposed pushtabs on the collar are depressed so as to
25 disengage their vertical extensions from the interlocking teeth on
the 1nnermost surface of the closure skirt.
In improved packages or: attachments of the present
invention, the portion of the collar containing the spring-like
~ pushtabs to which the vertical extensions are secured is initially
367 produced so that in their undeformed condition, the vertical
extensions on the spring-like pushtabs are further apart than the
corresponding innermost surfaces of the closure skirt when the
closure is fully applied to the package or the attachment. As a
result, application of the closure to the package causes at least a
35  degree of resilient deformation of the spring-like_buShtabs and/or
the vertical extensions attached thereto so that the vertical
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met with good success in providing child resistance

gﬁHm&po& ng undue opening difficulty for adults 5 whose manual
dexterlty may, at least to a degree, be inpaired is disclosed in comonly
assigned U S. Patent 4,948,002 issued 40 Thornock et al. on August 14, 1990

and her eby i ncaxpensies ihﬁerﬁi-éﬂday!ed efgalipstcehe inndMhiokt surpack ageshe cQBsuret he
o P patent havetint rBhen ot BRI RERGRIT oW R ol oot nvair rgt
bot h children awodd#dent s having i npai red nanual dexterity, it has quite
unexpectedly been It is believed that preloading of the vertical extensions
5 of the spring-like pushtabs against the innermost surfaces of the
closure skirt insures positive locking with the interlocking teeth on

the interior of the closure skirt even in situations where

manufacturing tolerances drift beyond specified limits, i.e., the

verticat extensions of the spring-like pushtabs must always undergo

10  enough inward movement to clear the interlocking teeth on the

interior of the closure skirt in order to perniit unscrewing of the

closure. If no preloading of the spring-like pushtabs is “present,

drifts in manufacturing tolerance can reduce the required amount of

travel for the vertical gxtension's of the pushtabs and thereby permit

15 unscrewing of the closure with less depression of the spring-like

pushtabs. : .

- It is further believed that adults having impaired manual

dexterity do not find the preloading force exerted by the vertical

.extensions on the spring-1ike pushtabs against the mnermost surfaces

20 of the closure skirt to pose any additional opening dxfﬁcu’lty for

them because the 1level of preloadmg is not so great as to

s significantly increase the total force required .to release the
-interlocks and permit unscrewing of the closure. |

| BRIEF DESCRIPTION OF THE DRAWINGS
25 : While the specification concludes with claims particularly
pointing out and distinctly claiming the present invention, it is
believed the pr:esent invention will be better understood from the
following description in conjunct%on with the accompanying drawings
- in which:
30 - Figure 1 is an exploded simplified perspective view of a
particularl y preferred package of the present invention;
Figure 2 is a simplified cross-sectional view of the
package generally shown in Figure 1 after the package has been
- assembled, said view being taken at a point which is perpendicular to
35 anti-rotation lugs 28 on bottle 12; '
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di scovered that “child resistance of the package can be enhanced even

fur t HigS ged he package nore difficult to -open by adults #f: "”G{':"
sprlng containing vertical extensions which 15 engage
interl the innernost surface of the closure skirt ar ey

conflgured so that application of the closure to the package will r
degree of deformation of the spﬁlng | i ke pusht abs whenever the clos
applied to the package in a fulFy assenbl ed, interlocked condition.
is normal |y acconplished by 20 configuring the spring-like pushtaf

o 't he ol osurSBBRE S i80f SiBREYAEE e tor BeRbrliS) SR b0 ot ot
i s tHeat ofiefigune dal be&tséwymma Gﬁoishéesb’lrﬂlnnghtddqh pothtrabatiane, at [e
L0 ajygs 28 on bottle 12;

"Figure 4 is a simplified cross-sectiona] view of the

5 _package of Figure 2 taken through section line IV-IV of Figure 2;

' Figure 5 is a simp]ified partial perspective view of the
package of Figure 1 illustrating the position of the vertical
extensions on the spring-like. pushtabs prior to application of the
closure to the package;

10 . Figure 6 is a side elevation view of a particularly
preferred child resistant attachment of the present invention;

Figure 7 is a cross-sectional view of the attachment shown
in. F1gure 1, said view be1ng taken along section line I-1 of Figure
6; . _
15 Figure 7A is a cross-sectional view of the child resistant : o "f;.f
attachment of Figure 6 taken along section line II-II of Figure 6; SRS
Figure 8 is a cross-sectional view of the attachment shown
in Figure 6§ with the pushtabs in the depressed ccndit1on, said view
be1ng/taken at a point corresponding to section line I-I of Figure 6;
20 s Figure 8A is a cross-sectional view of the child resistant
‘attachment of Figure 6 with the pushtabs in the depressed condition, -
said view being taken at a po1nt corresponding to section line II-II

of Figure 6;
Figure 9 is a side elevation. .view of a child resistant

35 attachment of the present invention wherein the finish portion is

integrally molded to a vial; and
Figure 9A is a cross-sectional view of the child resistant

attachmegt and vial of Figure 9.

DETA SCRIPTION OF THE INVENTION
30 Figure 1 ‘shows an exploded view of an improved child
resistant package 100 of the present invention. The basic package
100 is of the type generally disclosed in commonly assigned U.S.
Patent 4,948,002 issued to Thornock et al. on August 14, 1990 and
incorporated herein by reference. However, the present disclosure in
35 " the context of a Thornock et al. type package is intended to be 2
non-limiting illustrative example. Package 100 is particularly well




deg{,ggxeepﬂﬁémemap&mras to exert a force against the innernost 25

surf Iosure skirt once the closure has been fully:>
asseaﬂ‘gmu \ package. OBJECTS OF THE | NVENTI ON Accordingly, i

obj e esent invention to provide a package which exhibits

i mproved child resistance w thout 30 significantly increasing th

difficulty of opening by adults$ having inpaired manual dexterity.
anot her object of the present invention to provide nethods for prod

such an |n$roved package. )
suited for housing medicaments. Package 100 is particularly well

suited for housing med1cam¢nts, such as analgesic tablets 20.
However, advantageous- use of packages of the present invention is in
no way limited to the field of medicaments or even to tablets.
5 Packages of the present invention may be used for storing and
dispensing nearly any potentially dangerous material whether in
solid, tablet, granular, poﬁdered, semi-solid, paste or Tiquid form.
The acéompanying description in the context of a medicament tablet
package is merely to facilitate a complete understanding of
10 particularly preferred embodiments of the present invention.

Figure 1 shows a bottle 12, which is preferably made of
polyethylene, the most common and inexpensive analgesic bottle
material. The bottle 12 is preferably injection blow molded with a
wall thickness in the range of about 0.015 inches to about 0.050

15  inches. The particular bottle 12 shown in Figure 1 has a base 14
with a substantially constant eiliptical cross-section. 1In a
particularly preferréd embodiment the -ratic of ellipse minor
dimension to major dimension is approximately 0.7.

' ~ The upper shoulder portion 16 of the bottle 12 is

20 prefgpab]y'an.ellipticai cone in shape. The cone included angles of
upfer shoulder portion 16 preferably range between zpout 36° and
about 70°, as measured about the periphery of the bottle 12. In a
particularly prefefred exemplary embodiment, the base 14 exhibits a
major axis of about 1.75 inches, a minor axis of about 1.25 inches

25  and an overall height of about 1.12 inches. The altitude of the
truncated cone of shoulder portien 16 is about 0.75 inches in this

exemplary embodlment.
Above the shoulder - port1on 16 of bottle 12 is a cylindrical
fintsh portion 18, which is, in the aforementioned exemplary
30 embodiment, about 0.5 inches in height. The three portions, base
portion 14, shddlder portion'lﬁ and finish portion 18 of bottle 12
are preferably concentrically aligned on a common vertical axis.
The internal diameter of finish 18 is a function of the
diameter (or other ﬁajor dimension if non-round) of tablet 20 and the
35 ' fi11 rate of tablets. In particular, the inside diameter of finish
18 should be sufficiently large that bridging of tablets 20, entering
‘the finish 18 from a tapered filling chute, is minimized. Once the -




3 DISCLOSURE OF THE INVENTION In a particularly preferred enbodinent,

t hehis Phast Hag B F8h conprises a package for dispensing potentially
.‘’dang , such as nedi canents, e.g., analgesic tablets or the
like. age preferably conprises a bottle, a collar which snap

fits onto the uppernost portion of the bottle and a screwon closure, as
general ly disclosed in the aforenenti oned comonly assigned U S. Patent
4,948,002 to Thornock et al. or a chil d-rdsistant attachnment of the type
generally disclosed in co-pending U S. Application Serial 10 No.

826, 7_47 filed inis!i:'det %-aﬂgtrg‘sofohnaesheh Vl¥as 'E'S‘erﬁi lste?gdtedl?o e tdian?éter of the
' uppermost end of the truncated cone comprising shoulder portion 16 is
determined, i.e., it is substantially equal the inside diameter of
finish 18. The included cone angles selected for shoulder portion 16
5 then determine the major and minor axis dimensions of base portion
14. For analgesic tablets 20 having a diameter of about 0.375
inches, the major axis dimension of base portion 14 typically is in
the range of about 1.5 inches to about 2.5 inches. The height of
base portion 14 is selected to provide whatever overflow volume is

.10 desired in the package 100. ;

While any suitable means, e.g., a combination of lugs and
screw threads, can be employed to rotatably and releasably secure
closure 52 to the finish portion 18 of bottle 12, complementary

. threads are particularly preferred.

15 The threads 22 on finish 18 are preferably double lead
threads,” each with a lead angle which provides a thread pitch of
about 0.1 inches to about 0.13 inches per half révolutjon.

" Indented recess 24 located at the base of shoulder portion

. 16 of bottle 12 and outwardly projecting ring 26 located at the

/ 20  uppermost end of shoulder "portion 16 of bottle 12 are intended to
prbvide snap-fit attachment of collar 32, alsc shown in Figure 1. As

will be ‘de$cribed in greater detail in the following paragraphs,
anti-rotation lugs 28 extending from shoulder pdrtion 16 of bottle

12, just below outwardly projecting ring 26, are intended to

25  interlock with collar 32 in order to prevent rotation of collar 32
relative to bottle 12 when removal torque is applied to the closure

52.

Collar 32 is preferably an injection molided part having an
outside shape of a truncated cone interﬁecting an'é11iptical cylinder
30 of the same shape as base 14 of bottle 12. Collar 32 is preferably

made of a polymer which has an adequate bending modulus to provide a
pair of resiliently deformable spring-like pushtabs 34. In the
embodiment shown in Figure.l, sﬁring-like pushtabs 34 are molded so
that they are cantilevered at their base in their at rest position in

35 - the opposing conical sides of collar 32. Preferably they have a
thickness substantially equal td that of the walls of collar 32,
e.g., between about 0.040 inches and about 0.060 inches.

'
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DAN Chil d-resistant attachnents of the type disclosed in
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1nnermost surface of the outer skirt 60 of closure 52 when the
5 cTosure 52 is fully threaded onto the finish portion 18 of bottle 2.
As can be most clearly seen from the perspective view of
Figure 5 and the cross-section of Figure 4; the spring-like pushtabs
34 are preferably molded so that in their undeformed condition their
vertical extensions 36 which project above the top edge of collar 32
10 exhibit a dimension Xj, as measured across their ocutermost surfaces,
which is slightly greater than the corresponding internal aimension
Xz, which corresponds to the points of contact between the vertical
extensions 36 and the opposing innermost surfaces of the closure
skirt 60. immediately adjacent the closure teeth 62 when the clasure
15 52 is fully assembled onto the package. As a result of dimension X}
being slightly larger than dimension X2, appiication of the closure
to the package causes a degree of deformation of the spring-like
pushtabs 34 and/or the vertical extensions 36 attachéd.thereto once
the teeth 62 on closure skirt 60 pass by, thereby preloading the
20  outermost surfaces of the vertical extensions 36 against the
corresponding innermost surfaces of skirt 60 whenever the closure is
in its fully engaged position. This is represented by the outwardly
directed forces Fj, as shown in the cross-section of Figure 4.
While the difference in dimensions X3 and Xz may be
25. réiatively small, e.g., on the order of about 0.001 inches and about
0.050 inches, 1t has unexpected]y been learned that the improved
packages of the present invention employing preloaded spring-like
pushtabs 34 significantly increase the child resistance of the
package without at the same time causing significantly increased
30  difficulty of opening of the package by adults having impaired -manual
dexterity. |
For a package which fits within the user’s palm, and which
is to be opened by applying the user’s thumb and forefinger to the
opposing spring-like members 34 to release the teeth 62 on closure
35 skirt 60 and thereby permit unscrewing the closure 52 from the
-péckage, the amount of. preloading force exerted by the vertical
extensions 36 against the corre;ponding innermost surfaces of the
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fully to the e or
of tf’&éecl‘mﬂﬂr eoft cbeﬂiheerpaihoageocﬁiusiegn@ andasbout 2.00 pounds. as

measured by pressing against the uppermost end of one of the opposing
spring-like pushtabs 34, have been found to function reasonably well
5 in accomplishing the objectives of the present invention. In a
particularly preferred embodiment, a preloading force F; of about
0.25 pounds, as measured by pressing against the uppermost ends of
the opposing spring-like pushtabs 34, has been found to function
extremely well both in terms of improving child -resiﬁtance and
10 avoiding any significant increase in difficulty when the package is
to be opened by adults having at least a degree of impairment to
their manual dexterity.
While the precise phenomenon which produces the foregoing
improved result 1is not fully understood, it is recognized that
- 15 preloading of the spring-like tabs 34 in the foregoing manner will
insure that the wvertical extensions 36 must always undergo at least
enough travel to release them from teeth 62 on closure skirt 60.
Specifically, if the outermost surfaces of vertiéa] extensions 36 are
| a]wé;s maintained in physical contact against the corresponding
20  imnermost surfaces of closure skirt 60, the opposing. spring-like
pushtabs 34 must always undergo at least enough'mOVement so that the .
vertical extensions 36 will clear the interlocking teeth 62 on the
innermost surface of the closure skirt.
In addition, since children do not typically understand the
25 mechanism by which opening occurs in a child resistant package, it is
believed that preloading of the spring-like pushtabs 34, which offers
a degree of initial resistance to their depression, naturally tends
to discpurage children from attempting to simultaneously further
depress the “opposing pushtabs while concurrently applying an
30 unscrewing force to the closure 52. This, in turn, reduces the
chances that the closure will be inadvertently opened by one who does
not. understand the opening mechanism.
Perhaps more importantly, because improved packages of the
present invention do not pose increased opening difficulties for
35 elderly adults or those having a degree of impairment to their manual
dexterity, the adults are more prone to reapply the closure to the
package once the desired amount of contents have been removed rather




35 degree of resilient deformation of the s rlﬁwnm_ke pushtabs” ander"

the vertical extensions attached thereto so th ?5 $E$Qmﬂemamd-
extensions are prel oaded agai nst the innernost s Iosu
when the package or attachnent is inits child r ion

believed that preloading of the vertical extensions 5 of the spri
pusht abs agai nst the i nnernost Wurfaces of the closure skirt insure
positive locking with the i.nterlocking teeth on

than leaving the closure only partially secured to or completely off
of the package after the initial opening.
Finally, 1improved packages of the present invention
employing preloaded spring-like pushtabs 34 enhance the audibie
5 “"click" which sounds whenever the teeth 62 on closure member 52 are
advanced past the vertical extensions 36 on spring-like pushtabs 34.
This is due to the fact that the distance between the vertical
extensions 36 on- resiliently deformable spring-like pushtabs 34 is
minimized just prior to their c]earihg teeth 62 on closure skirt 60.
10 Hence, resiliently deformable spring-like pushtabs 34 are deformed to
their maximum extent just prior to teeth 62 clearing the edges of
vertical extensions 36. This condition combined with the fact that
the vertical extensions 36 would, in the absence of closure member
52, return to their undeformed dimension X] which is greater than the g
15  corresponding dimension Xz of the interior of the closure skirt, _
enhances the audible "click” which occurs as soon as the vertical "
extensions 36 clear teeth 62.
In order to unscrew closure 52 from f1nxsh portlon 18 once
the closure has been fully assembled onto the finish portion 18 of
20 bottTg/lz, both pushtabs 3% must be depressed such fhat the pushtab
vertical extensions 36 disengage the closure teeth 62 located on the
innermost surface of closure skirt 60. The squeeziné force required
to depress pushtabs 34 is preferably great enough to be difficult for
a child, yet low enough that people using the medication, such as
25 arthritics, can readily depress the opposing pushtabs 34 while
concurrently applying an unscrewing force to the closure 52. The
preferred squeezing force for the pushtabs is bé1ieved to be in the
range of about 0.5 pounds and about 5 pounds.
Jn addition, pushtabs 34 are pfeferab]y substantially flush
30 with the outermost surface of collar 32 when closure 52 has been
fully assembled dnto.thg package so that simply grasping the collar
about its entire periphery.is unlikely to permit vertical extensions
36 of pushtabs 34 from becéming inadfeptént]y disengaged from closure
“teeth 62. Rather, a conscious decision to squeeze the bpposing
35 pushtabs must be made by the user to initiate the opening process.
. This minimizes the chance that a child will be able to remove closure




the interior of the closure skirt even in situatThsiShee&S Been Replaced

manuf acturing tolerances drift beyond specified limts,
.vertical extensions of the spring-like pushtabs nust alway l{lgm(#nﬁﬂ "
enough inward novenent to clear the interlocking te

interior of the closure skirt in order to permt unscrewi ng of the closure.
If no preloading of the spring-like pushtabs is present, drifts in

manuf acturing tol erance can reduce the requl¥ed anount of travel for the
vertical extensions of the pushtabs and thereby permt 15 unscrew ng of
the closure with_| ess ggpression,of the spring-like pushtabs. It is further
beli eved that adifl (5IPALGibYy saupRA Ingd theuRski reiderdphery ab endilari 32 imeis or

prel oadi ng for ceheaxRERc&hPYe ithei Lt G¥crew closure 52.
To ensure that package 12 will remain functional until all
of its contents have been dispensed, the thickness and length of
5 spring-like pushtabs 34 should be such that bending stresses
resulting either from the initial preloading or from the deflection
necessary to disengage pushtab vertical extensions 36 from closure
teeth 62 remain below the yield strength of the polymer comprising
~collar 32. Materials such as polypropylene have bending modulii and
10 yield strengths which normally can provide squeeze forces on the
lower end of the aforementioned force range, while materials such as
acrilonitrile-butadiene-styrene (commonly referred to as "ABS") can
ber used to provide squeeze forces on the upper end of the

aforementioned force range.

15 : As can best be seen in Figure 4, the edge 44 of each
pushtab extension 36 interlocks with one of the closure teeth 62 to
prevent the closure 52 from being unscrewed unless both of the
spring-1ike pushtabs 34 are depressed. These two surfaces contact in
such a way that torque applied in a direction to unscrew closure 52

s 20 (direction of arrow 3) will cause pushtab extensions 36 to be pulled

outward against the inner surface of skirt 60 unless the pushtabs 34

" have been depressed prior to applying the unscrewing torque. This
feature enhances the child resistance of package 100, since it
prevents high closure removal torque alone from causing pushtab

25 extensions 36 to become disengaged from closure teeth 62.

As- can best be seen in Figures 2 and 3, collar 32 has an
inwardly projecting ring 38 on its lowermost inner surface and an
inwardly projecting ring 40 on its uppermost inner surface. Inwardly

- projecting ring 40 further includes an inwardly projecting lip 41 on

30 its Towermost surface. Ring 38 of collar 32 snap-fits into recess 24
of bottle 12 and ring 40 with inwardly projecting 1ip 41 snaps over
outwardly projecting ring 26 of bottle 12, as generally shown in
Figures 2 and 3. A recess 42 on opposing sides of ring 40 of collar

_ 32 mates with anti-rotation Tugs 28 on shoulder portion 16 of bottle

35 12 to prevent rotation of ‘collar 32 on bottle 12, as discussed
eariier, once the collar has been snapped into place on.bottle 12.



extensions on the spring-like pushtabs against the i nndhivSeetstsBaceReRbbeq

of the closure skirt to pose any additional opening diffi
because the | evel of preloading is not so great as to si E‘ﬂ”‘n"r
increase the total force required to release the interlocks an :
unscrew ng of the closure. BRI EF DESCRI PTI ON OF THE DRAW NGS 25

Wil e the specification concludes with clgins particularly pointing out and
distinctly claimng the present invention, it is believed the present

i nvention will be better understood fromthe follow ng description in

conjunction with the a€teswan$? rshodnain Mggurienl wirieferatdg has an outer skfitgure

1 is an expl odgf i 8Pl idsl @fe PEImPQGELNR YisWtef & the top of the truncated
cone surface of collar 32. The two teeth 62 projecting from the
inside of skirt 60 are preferably 180° from each other. The teeth 62

5 preferably have gentle ramps that cam the vertical extensions 36 of

the spring-like pushtabs 34 inward when the closure 52 is being
screwed onto the finish poriion 18 of bottle 12, but sharp edges that
interlock with the pushtab vertical extensions 36 once the cToSure 52
has been fully assembled onto the bottle 12 and is thereafter

10 twisted in the direction of removal.

Outer skirt 60 of closure 52 preferably has itg inner
bottom edge beveled, as shown in Figure 2, to act as a lead-in when
skirt.ﬁo first contacts the top of the vertical extensions 36 of
spring-1ike pushtabs 34 during closure installation. A second skirt

15 54 of closure 52, inside of skirt 60, has internal threads 56 which
are complementary to external threads 22 on the finish portion 18 of
bottle 12. _ '

The double skirted closure design permitﬁ the use of a
relatively wide, annular, inward]y'projecting ring 40 at the top of

20 collar 32. This relatively wide annular ring 40 provides rigidity to
/ collar 32 such that it can be readily snap-fit onto bottle 12.

The closure 52 is preferably made of polypropylene for good
frictional properties between the internal ciosufe threads 56 and the
preferred polyethylene exterior threads 22 on finish portion 18 of

25 bottle 12. Inside closure 52 there is preferably provided a
cardboard or other suitable liner 58, which éeals against the top of
the finish portion 18 of bottle 12 when the closure 52 is installed
ou the bottle. Because of the variation in thickness and

-+ compressibility of liner 58, the location of teeth 62 relative to the

30 start of internal closure threads 56 is preferably such that teeth 62
pass beyond the vertical extensions 36 of spring-like pushtabs 34
somewhat when closure 52 is fully assembled onto the bottle. This
minimizes the need for tight tolerances on mating parts.

The relationships of -the mating parts of_packagé 100 are

35 best shown in Figures 2 and 3, which are vertical cross-sectional
views of the bottle 12, collar 32, and closure 52 in their fully
assembled condition. The cross-section of Figure 3 is taken at 90°



particularly preferred package of the present invention%HFi ure 2 is a o
sinplified cross-sectional view of the package generallyl BeenRentaced
.after the package has been assenbl ed, said view being takj

which is perpendicular to 35 anti-rotation lugs 28 on b

Figure 3 is a sinplified cross-section generally simlar to that of Figure

2, but showi ng a cross-section through antHarotation | ugs 28 on bottle 12;

“to * 2 cross-section of Figure 2 to better show anti-rotation lugs
28. ' '
Figure 4 is a sectional view, taken along section line
. IV-1V¥ of Figure 2, which better shows how the teeth 62 on skirt 60 of
5 closure 52 interlock with the vertical extensions 36 of spring-like
pushtabs 34 once the closure has been fully installed on the bottle.
As will be appreciated by those skilled in the art, the
preloading of the spring-like pushtabs 34 described in connection
" with the package embodiment of Figure 1 of the present invention may
10 - also be applied to many of the other package embodiments disclosed in
commonly assigned U.S. Patent 4,948,002 issued to Thﬁrnock et al. on
August 14, 1990 and incorporated herein by reference.
The particular method by which prelcading of ‘the
resiliently deformable spring-like pushtabs 34 will, of course, have
15 to be adjusted to accommodate the construction of the particular
package. For example, in a particularly preferred embodiment of the
present invention, resiliently deformable spring-like pushtabs 34 are
simply molded so that their uppermost ends projéct's]ightly beyond
the outermost surface of shroud 32 prior to application of the
20 closure 52 to the package. Application of the closure 52 to the
package causes a degree of resilient deformation of the spring-like
pushtabs 34 so that in the assembied condition of the package, the
- uppermost ends of spring-like pushtabs 34 are substantially flush
with the outermost surfaces of shroud 32.
25 For those embodiments of the shroud employing a simple
hinge-1ike connection between the spring-like pushtabs and the shroud
or collar, the auxiliary support members used to impart in-use
spring-1ike resistance to the innermost surface of the pushtabs may
‘be -outwardly extended to a degree so as to produée a slight initial
30 outward orientation of the pushtabs in relation to the surrounding
| shroud prior to application of the closure to the package.
The particular method employed to produce a resiliently
deformable spring-like pushtab configuration which will serve to
~preload the outermost surfaces of vertical extensions 36 against the
35 cdrresponding innermost surfaces of the closure skirt 60 is
" non-critical. | '



Figure 4 is a sinplified cross-sectional view of the 5h$smggghggge Flgﬁre

2 taken through section line IV-1V of Figure 2; Flgure 5

partial perspective view of the package -of Figure Iﬂu m"& t he
position of the vertical extensions on the spring- I|k or to
application of the closure to the packag Fi gure S

a side elevation view of a partlculgﬁly preferred child reS|stant
attachnment of the present invention; Figure 7 is a cross- sectlonal vi ew of

t he attachnent shown inFj being. t ake on ction line
-1 of Figure 6; 15 As"poHitea’ omlszaé %Yér?‘ﬁnl ghg %'Ieéggp e gh%ﬁ%\‘"’ev\ﬂlﬁ
the child resimtesent invention may aTso, if desired, be practiced to great

advantage with child-resistant attachments of the type generally
disclosed in co-pending commonly assigned U.S. Patent Application
5. Serial No. 826,747 filed in the names of Peter W. Hamilton, Robert S,
Dirksing and Reuben E. Oder on January 28, 1992 and entitied ADULT
FRIENDLY CHILD-RESISTANT ATTACHMENT FOR CONTAINERS USED TO STORE
POTENTIALLY DANGEROUS MATERIALS. Child-resistant attachments of the
type djsc]osed in co-pending U.S. Application Serial No. 826,747 may
10 be formed separately from the bottle or container used to house the
medicament or other potentially hazardous material and thereafter
secured to the bottle or container or they may be integrally formed
with the bottle or container. |

Figure 6 shows a side view of a preferred child resistant
- 15  attachment 2100 of the type generally disclosed in co-pending
' commonly assigned U.S. Patent App]itation'Serial No. 826,747, said
attachment further embodying the phesent invention. Attachment 2100
is particularly well suited for use in conjunction 'with typical
cylindrical  pharmaceutical bottles and vials to dispense
20 pharmaceutical products, such as tablets. However, the present
yi invention may also, if desired, be practiced to advantage using
containers having a noncylindrical cross-section, as heasured
perpendiculiar to the container's vertical axis, e.g., elliptical
: cross-sections, rectangular'-cross-sections, etc. Attachment 2100
25 - comprises finish portion 2001 and closure 2002. Finish portion 2001
and closure 2002 are preferably injection molded of polypropylene,
polystyrene, polycarbonate, or the like. Finish portion 2001
comprises attaéhment ring 2004 and tab ring or annular collar 2005.
. While the annular collar shown in Figure 6 is generally cylindrical
30 in cross-section, it can, if desired, be of other cross-sectional
~ shapes, e.g., e1}iptical, etc., with .the cantilevered pushtabs
(described in detail hereinafter) located at the opposed ends of the
ellipse’s major axis. Bead 2003'0h attachment ring 2004 is used to
: secure attachment 2100 to a pharmaceutical package {not shown). Tab
35 collar 2005 is interrupted by slots 2006, thereby fbrming a pair of

opposed cantilevered pushtabs 2007, as shown in Figure 7.



attachnment of Figure 6 taken along section line II- IFm EaaiRe ggye 8 -
is a cross-sectional view-of the attachment shown in Fi ﬂ " -
pushtabs in the depressed condition, said V|em1be|ng t 57

corresponding to section line I-1 of Figure 6;
is a cross-sectional view of the child resistant attachnent of Flgure‘

with the pushtabs in the depresF d condition, said view being taken at:
poi nt corresponding to section [ine Il-11 of Figure 6; Figure 9 is a s
el evation view of a child resistant 25 attachment of the present

i nvention wher@isk Fhes fi pRedy-PectioRdN ivSek Nifedt tddneAP! 08 Qe Vial;
i gutrh%'ogéa\h Isseczti:l(o:rg o,?‘snese(zt | Opaﬂxg\é;‘eevg of T}-.e c t:hslulrgj ggcsulrgr%gnntt ring
includes first means for rotatably and releasab1y securing closure
2002 to finish portion 2001. “In the illustrated embodiment, the
first means comprises helical threads 200% on the ocutermost surface
of thread ring 2010. The closure 2002 includes second means
complementary to said first means for rotatably and releasably
securing the closure to the closure securement ring. In the
embodiment of Figure 7, the second means comprises threads 2018 on
10 - the innermost surface of thread collar 2017 on closure 2002. While
- any suitable releasable securement means, e.g., a combination of lugs
or screw threads. can be employed to rotatably and releasably secure
closure 2002 onto finish portion 2001, complementary screw- threads

2009 and 2018, respéctively, as shown in Figure 7 are particularly

- Q)

w1

15 preferred. _
The threads 2009 on the exterior surface of thread ring

2010 are preferably double lead threads. The pitch of complementary
threads 2009 and 2018 is preferably such that closure 2002 is fully
seated Egto'finish portion 2001 with approximately 180° of rotation.
0 / The collar 2005, thread ring 2010, and attachment ring 2004
are preferably integrally molded and are generally concentric with
one another. The top of each spring-like pushtab 2007 has a vertical
extension 2008 which projects above the piane of the top edge of tab
collar 2005. The vertical extensions 2008 interlock with pawls 2015
'S on the innermost surface of lock ring 2016 of closure 2002 when the
closure 2002 is fuliy threaded onte finish pbrtion 2001. A channel
2011, formed between the inner surface of tab collar 2005 and thread
ring 2010, Jaccepts thread culIar 2017 when clcsure 2002 is threaded

onto finish portion 2001. .
0 During assemb]y of closure 2002 onto finish portion 200l.

pawls 2015 must rotate past vertical extensions 2008. However.
vertical extensions 2008 interfere with rotation of pawls 2015 and
cause pushtabs 2007 to be res1]1ent1y deflected inwardly. Gradual
lead-in ramps on pawls 2015 fac111tate the deflectzon. In general it
15 is preferred that the lead-in ramps exhibit a gradua] inwardly
directed taper so as to aveid a sudden increase in.the reapplication
torque required to fuilj' seat the closure 2002 onto the finish




attachnment and vial of Figure 9. DETAILED DESCRI PTI O\I _THE INVENTI N 30
Figure 1 shows an exploded view of an |nprove S ced
package 100 of the present invention. The basic packag type
general ly disclosed in commonly assigned U. S. Patent 4,
Thornock et. al. on August 14, 1990 and |n0ﬁgporated hereln by reference
However, the present di sclosure in 35 e context of a Thornock et al.
type package is intended to be a non-limting illustrative exanple.
Package 100 is jaatid"Ybdf | Y 1¥€4dsired, the mating surfaces of vertical extensions
2008 may also be profiled., as generally shown in the cross-sections
of Figures 7A and BA, to minimize the reapplication torgue required
to fully seat the closure 2002 onto the finish portion 2001 of the
attachment 2100. Both of these features help to ensure that the user
will properly reapply the closure to restore child resistancé to the
package after the package has been opened.
Continued rotation of closure 2002 causes pawls 2015 to

clear the vertical extensions 2008, thereby permitting vertical
10 extensions 2008 and pushtabs 2007 to resiliently return to the

latched condition shown in Fiqures 7 and 7A. The finish portion 200}

is molded so that the vertical extensions 2008 exhibit -an

(5 4]

unrestrained maximum exterior dimension which is- somewhat greater

_ than the inside diameter of the closure Jock ring 2016. In this

15 situation, app]icétion of closure 2002 to finish portion 2001 results

in preloading of the vertical extensions 2008 against the interior

surface of lock ring 2016 when the closure 2002 is fully seated, as
shown in Figure 7A. _

_ The arrangement of threads 2009 and 2018 iﬁ conjunction

20 -with vertical extensions 2008 and pawls 2015 is such that latching of

pawls 2015 bast vertical extensions 2008 occurs. nearly simulténeously

Qith the seating of closure 2002 onto finish portion. 2001, at which

 point seal lip 2020 preferably engages finish taper 2025 to form a

: seal. This is readily achievable, since the <thread 2009 s

25 integrally molded with the finish portion 2001 that includes the

integrally formed pushtabs 2007, vertical extensions 2008 and finish

taper 2025 while the thread 2018:is integrally formed with the

closure 2002 which includes pawls 2015 and seal lip 2020.
~ Figure 7A 1is a cross-sectional view of attachment 2100

30 taken along section line II-II in Figure 6. With pushtabs 2007 in
the. pbsition shown in Figures 7 and 7A, edges 2030 of vertical
extensions 2008 impede counter- clockwise rotation of pawls 2015
preventing attempts to reopen the attachment by rotating the closure
2002 in the counter- clockwise dwrectﬁnn indicated by the arrow "T".

Clearance in channel 2011 between the outer surface of
-thread collar 2017 ‘and the inner surface of pushtabs 2007 noted as
dimension X" in Fugure 7 permits sufficient inward def]ect1on of

35



6 suited for

suited for housing medicanents, such as anal gesic tamlfSﬁeeZ Ras bleyer q
Ei;ﬁ? ed

advant ageous use of packages of the present lnventlonl
to the field of nmedicanents or even to tablets: 5 m

present invention may be used for storing and d|

housi ng nmedi canent s. Package 100 is particularhy- mell

l'y any

potentially dangerous material whether in solid, tablet, granular
powdered, sem -solid, paste or liquid form The acconpanying description in

the context of a nedlcanent tabl et package is nerely to facilitate
understanding of 10 particularly preferred enbodi nents of the

conpl ete
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vertical extensions 2008 will clear pawls 2015 when the user
concurrently depresses pushtabs 2007 and applies an unscrewing toroue,

in the direction of arrow "T" to the closure 2002.
Figure B is a view of attachment 2100 taken at a point

corresponding to section line I-1 of .Figure 6, but with pushtabs 2007
deflected inwardly. In ordér-to unscrew closure 2002 from finish
portion 2001 once the c}osure has been fully assembled, sufficient
manual pressure must be applled to opposed pushtabs 2007 in the
direction indicated by arrows "P" in Figure 8 such that the vertical

'exfensions 2008 on pushtabs 2007 disengage the pawls 2015 on the

innermost surface of lock ring 2016 of closure 2002. The squeezing
force required to depress pushtabs 2007 is preferably great enough to
be difficult for a child, yet low enough that people 'using the
medication, such as arthritics, can readily depress the opposing
pushtabs 2007 while concurrently applying an uns¢rewing torque in the

direction of arrow "T" in Figure 8A to the closure 2002. The
preferred squeezing force "P" for the pushtabs 2007 to provide child
resistance without imposing undue difficulty for adu]ts with impaired
manual dexterity is believed to be within the range of about 0.5

pounds to about 5 pounds.

* In addition. pushtabs 2007 are preferably substantiaily
flush with the outermost surface of tab ring or coliar 2005 when the
closure 2002 is fully secured in place so that simply grasping the
collar about, its entire periphery and squeezing is unlikely to permit
boﬁh of the vertical extensions 2008 on the opposed pushtabs 2007 to

become inadvertently disengaged from pawls 2015 at the same time an
-unscrewing torque is being applied to the closure 2002.

Rather. a

conscious decision to squeeze the opposing pushtabs 2007 must be maoce
by the user to initiate the :opening "process, and this must be
accompanied by a concurrent application of unscrewing torque to- the
closure 2002 to proceed further. This minimizes the chance that a
child will be able to remove closure 2002 simply by squeezing the
entire periphery of tab collar 2005 in his or -her hand while trying
to unscrew closure 2002. '

Figure 8A 1is a cross-sectional view of attachment 2100

taken at a point corresponding to section line II-II of Figure 6, but



» ol yet hyl ene, the nost common and i nexpensive a terla
b0 B ness in

The bottle 12 is preferably injection blow nol de
the range of about 0.015 inches to about 0.050 15
particular bottle 12 shown in Figure 1 has a base bstantially
constant elliptical cross-section. In. a particularly preferred
enbodinent the ratio of ellipse ninog di mension to nmajor dinension is
approximately 0.7. The upper shoul der por $on 16 of the bottle 12 is 20
preferably an elliptical cone in shape. The cone included angles of upper

orere T b et BRHEE RN 2E e LA SBdRaEh e I ot e ™0%
~ particularly pwithpuetitzbse apdZidy f bedtedi irevardl . heVérasea‘(léxeKtlmbh& S2008 are

thus shifted to a position wherein edges 2030 no longer impede

counter-clockwise rotation of pawls 2015 on lock ring 2016 in the

g direction indicated by the arrow "T". The user of child resistant

attachment 2100 is then able to further rotate closure 2002 in a

counter-clockwise direction, thereby causing the closure 2002 to rise

above vertical extensions 2008 and release the engagement of threads

2009 and 2018 on thread ring 2010 and thread collar 2017,

10 respectively. This permits closure 2002 to .be completely removed

from finish portion 2001. |
Figure 9 is a partially segmented side elevation view of

still another alternative embodiment 2500 of a child resistant -
attachment of the present 1nvent10n Houever, as can be seen from
15 Figures 9 and 9A, finish portion. 2501 of child resistant attachment
2500 is integrally molded as a single component with vial 2550.
Closure 2502 is shown tnassembled from finish portion 2501 in Figure
9. A portion of the tab collar 2505 is shown partially segmented to
expose channel 2511 which accepts thread collar 2517-of closure 2502.
20 Tab ring or collar 2505 is interrupted by s]ots.Zéqs to form a pair
< of opposed -cantilevered spring-Tike pushtabs 2507. Pushtabs 2507
have vertical extensions 2508 which project above the plane of the

upper surface of tab collar 2505. _ :
Figure SA shows a_cross-sectiona] view of child resistant

25' attachment 2500 and vial 2550 with closure 2502 'in a fully assembled
condition, said view be taken through the opposed pushtabs 2507. The
Jowermost end of attachment ring 2504 is integrally molded to the
uppermost end of vial 2550. Complementary threads 2509 and 2518 on
the outermost surface of thread ring 2510 and the innermost surface

30 ofvthread collar 2517, respectively, secure closure 2502 onto finish
portion 2501. Vertical extensions 2508 interlock.with pawls 2515 on

' the innermost surface of lock ring'2516.“ As with the embodiment of
Figures 6-8A, the finish portion 2501 is moided so that the vertical
extensions 2508 exhibit an unrestrained maximum exterior dimension

35 " which is somewhat greater than the inside diameter of the closure
lock ring 2516. In general, operation of child resistant attachment



maj or axis of about 1.75 inches, a mnor axis of about 1725 inches 25 and
The al tit udmisEhebit€asiBedh Raplackd

an overall height of about 1.12 inches. _
cone of shoulder portion 16 is about 0.75 inches in this i
enbodi ment. Above the shoul der portion 16 of bottle 12 is}}f i

finish portion- 18, which is, in the aforenentioned
enbodi nent, about 0.5 inches in height. Thast hree portions, base portion
14, shoul der portion 16, and finish portion 18 of bottle 12 are preferably

concentrically aljgnhed on a comon vertical axis. The internal dianeter. of

finish 18 is a fuftdd off ofimifar dtandbatr descritederfomajchiidli FERYISER: | Sttachment
non-round) of tabyp.20 and the 35  fill rate of tablets. In partlchar,

the inside dianeter of finish .

R It is believed that the package designs, attachment designs

and processes described herein and their intended advantages wil} be

5  understood from the foregoing description. It will, of course, be

apparent to those skilled in the art that various changes may be made

in form, construction, and arrangement without departing from the

spirit and scope of the invention and it is intended to cover in the

appended claims all such modifications that'are within the scope of

10 ~ this invention.
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18 shoul d be sufficiently large that bridging of t adlissihsetiys Baoh Repiagdt |

finish 18 froma tapered filling chute, is mnimzed 7

inside diameter of finish 18 has been selected, the d _
rel i's

upper nost end of the truncat.et? cone conprising shoul der po on
determned, i.e., it is substantially equal the inside diameter of fj
18. The included cone angl es sel ected for shoul der portion 16 5 %
deter ngygukhe maj or and minor axis dimensions of base portion 14. Fo
anal ge dbl ets 20 having a di aneter of about 0.375

_ 1. 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: ' :

S (a) a bottle for containing said potentially déﬁgerous
material, said bottle having a base portion and a
finish portion; ' _

(b} first means for releasably securing a closure to said
finish portion of said bottle, said first means being
secured in fixed relation about the periphery of said
finish portion;

- {c) a collar secured in relation to said base portion of

said bottle, said collar including at least one L

resiliently deformable pushtab having a vertical ; o .;

.extension'projecting above the uppermost surface of AL

said collar, the uppermost end of said pushtab béing

inwardly movable relative to the rest of said collar
when a squeezing force is abp]ied to said uppermost

end of said pushtab; and .

/ {d) a closure having at least one skirt -and including
~second means for cooperating with said first means to '
| rotatably and releasably secure said closure to said

.bottlé, said closure also having at least one

interlocking tooth on the innermost surface of said

skirt, said interlocking tooth being so shaped  and
positioned that it will -deflect said vertical
extension of said resiliently deformable pushtab when
said closure is rotatably secured onto said finish
portion of said bottle, but will prevent removing said
closdré from said finish portion of said bottle by
rotating said closure in the reverse direction unless
said resiliently deformable pushtab on said collar is
first depressed to disengagé "said pushtab vertical
extension from said interlocking - tooth, said

R

e




i nches, the major axis dinmension of base portion 14 tywwe‘tﬁ*%éméﬁ? S
10

range of about 1.5 inches to about 2.5 inches. The hei -
14 is selected to provide whatever overflow volume is 1 ’ ,’Mt he
package 100. Wil e any swtablg nmeans, e.g., a conbination 0

screw t hreads, can be enpl oyed Yo rotatabl y and rel easably secure cl osur
52 to the fInISh partion 18 of bottle 12, conplenentary threads are '
particul arly preiesifientlys deformable pushtzhehavingags updetarmedinish 18

preferably dOUQicﬁnﬁ?@éthﬁrﬁﬁiﬂﬁu uﬁavhcmsteh ﬁtbﬁ%ieaealseMbﬁh provi dg
thread pitch of gb 0.1 inche bout 13 |nches pe ﬁlf revol

:
I ndent ed recess ¥ |'§RerRost a?‘"f ebages%‘ld ShORHrge sk b‘Eﬁ'tQ'@n

outermost surface of said vertical extension on said
pushtab _khenever said closure is fully secured onto
said finish portion of said container, whereby said
pushfab is resiliently deformed, at least to a degree,
whenever said closure 1s fully secured onto said
finish _port_ion'of said container so that said vertical
extension on said pushtab exerts a preloading force
against the innermost surface of .said( closure skirt.

-_ 2. A package suitable for storing and dispensing
+». potentially dangerous material, said package: being resistant to
.z - opening by childres- yet readﬂy openab]e by adults, said package : S

w - comprising:
' (a) a bottle for containing said potentially dangerous
material, said bottle having a base portion and a
, finish portion; _ :
(b) first means for releasably securing a closure to said
l, - finish portion of said bottle, said first means being
! secured in fixed relation about the periphery of said
“finish portion, said base portion and said finish
portion being interconnected to “one another by a
shoulder portion which converges in the direction of
said finish portion; |
(¢) a collar secured in relation to said shoulder portion
of “said bottle, said collar including at least one
resiliently deformable pushtab having a vertical
w extension projeéting abpve' the uppermost surface of
) 'said collar, the uppermost end of said pushtab being
- jnwardly movable retative to the rest . of said collar
when a squeezing force is applied to said uppermost
R end of said pushtab; and '
(d} a closure 'héving at least one skirt and including
second means for cooperating with said first means to
‘-re1easab1y secure said closure to said bottle, said

HIIIIII ||II|| III|| [
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16 of bottle 12 and outwardly projecting ring 26 | ocat eah't heet HavBeen Replagzd' |
uppernost end of shoul der portion 16 of bottle 12 are |1n H”Hlﬂm
snap-fit attachnment of collar 32, also shown in Figure

described in greater detail in the foll®& ng paragraphs, anti-rotat |Ion

| ugs 28 extending from shoul der portion 16 of bottle 12, just bel ow

( _ _ : - - i | ar
outwardly projecting ring 2691]@"99lﬂfsanmdng%"-?gegf\/g‘% gﬁtégﬁiﬁlcg’ir@ t&ﬁt}h on

o or e T Sop 1 o T Py e s oo
i nj.ection nol ded part havi ngteathobesigiess hsppedf amd tﬁd’sﬁg@%&gsft‘gﬁgge it, Wil
intersecting an elliptical Cd’éf'l@ﬁfrsa?ig veP{ictali'emsc em?sign c?f said resiliently
bottle 12. Collar 32 is Prege%gmab e pushtab when said closure is advanced onto
said finish portion of said bottle, but will prevent

removing said closure from said finish portion of said

botﬂe-un]ess_ said resiliently deformable pushtab on

said collar is first depressed to disengage said

pushtab vertical extension from said interlocking

. tooth, said resiliently deformable pushtab having ap

undeformed configuration which will cause interference

between the innermost surface of said closure. skirt

and the outermost surface of said vertical extension

.on said pushtab whenever said closure is fully secured

onto said finish portion of said container, whereby

said . pushtab is resiliently -deformed, at least to a

degree, whenever said closure is fully secured onto

said finish portion of said container so that said

vertical extension on said pushtab exerts a ‘preloading

force lag.ainst the innermost surface-of said closure

~ o . - skirt.

3." A package suitable for dispensing medicament tablets or
the 1like, said,package being resistant to opening- by children yet
readily openable by adults, said package comprising:

(a) a bottle for containing said medicament tablets, said

bottle having a base portion;
- (b) first'méans for releasably securing a closure to said
finish portion of said bottle, said -first means being
Ed : secured in fixed relation about the periphery of said
finish portion, said -base portiom and said finish
portion being interconnected to one another by a
shoulder portion which converges in-the direction of
said finish portion;

(c) - a collar secured in relation to said shoulder portion

~of - said bottle, said coljar inctuding a pair of

W
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nadengsne a¢ed has an adequat e bending modulus to provide a pair

) aTmh mabl e spring-like pushtabs 34. In the enbodi nent
shomm ring-1like pushtabs 34 are nolded so that they are
canti | evered at their base in their at rest position in 35 t he opposing

conical sides of collar 32. Preferabl yzghey have a thickness
substantially equal to that of the walls of collar 32, e.g., between about

0.040 inches and about 0.06Ggshtigly deforlaBid Ofpriff- hQ@Cfﬁusﬁﬁb'sngTJcalE@d
pushtab 34 has a vertical
. approximately 180° from one another on- the periphery
of saig collar, each of said resiliently deformable
spring-like pushtabs having .a vertical extension
projecting above the uppermost surface of said collar,
the uppermost ends of said pushtabs be{ng inwardly
movable relative to the rest of said collar when
~ opposed squeezing forces are app]%ed to said uppermost
s ends of said pushtabs; and

(d) a closure having at least one skirt and including
second means for cooperating with said first means to
releasably secure said closure to said bottle;y said
closure also having a pair of interlocking teeth
Jocated approximately 180° from one another on the
innermost surface of said skirt, said interlocking
teeth being so shaped and positioned that they will
deflect said vertical extensions of said resiliently
deformable spring-like pushtabs when said closure is
advanced onto said finish portion of said bottle, but
) will prevent removing said closure from said neck
o ) portion of said bottle unless sajd resiliently
deformable spring-1ike pushtabs are first depressed to
disengage said pushtab vertical extensions from said
interlocking teeth, said resiliently deformable
pushtabs‘having an undeformed configuration which will
‘cause ‘interference between the innermost surface of
said closure skirt and the outermost surface of said
vertical extensions on said pushtabs whenever said
closure is fully secured onto said finish portion of
e .said container, whereby said pushtabs are resiliently
| ' deformed, at least to a degree, whenever said closure
js fully secured onto said finish portion of said
container so that said vertical extensions on said
pushtabs exert a preloading force against the

jnnermost surfaces of said closure skirt.

L



e

e ———B AL v
--ext ensi'on~ 36 which projects above the top edge of collar 32. The pushtab
This SH géttHaeﬂeen Baplagg8i ons 36 interlock with teeth. 62 on the innernost

the outer skirt 60 .of closure 52 when the 5 cl osure 52 .
ﬂ ded onto the finish portign 18 of bottle 12. As can be npbst
seen fron1the per spective view ¢ Figure 5 and the cross-section of

Figure 4, the springslik t abs, 34 f I ed t hat
thgir undeformeg cog tl'g afuﬁg ?eg/’é ?r?tgr %ﬁ"@ﬁé ﬁgaggo ‘Ba’pp‘?"dj é’?:]lte above

the top edgefof stwirlinag aﬂdlﬁdwpmshn@l tpoaeni|1n’dry5|dmgé<fmsr]mamm’E,asuxﬁﬁ
cor r esponai i tAEgSTES) bihe ERStdl) Bl Bnstindr ) HHIBLET  NEED Ao

cont act bet vapehable byeadulctat sidechsiil dmees3 6t antda tthhehmgmsosompy ik imger nost
surfaces of the closyLe z finish portion haviig a closure securement ring
including first means for rotatably and releasably

securing a closure to said closure securement ring on

at least one of its surfaces, means for securing said

finish portion to said container, and an annular

collar, generally concentrically aligned” with said

closure securement ring,’ interrupted by at least one

pair of slots, thereby forming at least  one

resiliently deformable cantilevered pushtab having an’

exposed surface contour which generally conforms to

_ the exterior surface contour of the adjacent portions
; o ' ~ of said annular collar to minimize the chance of
inadvertent depression thereof when said annular
collar is grasped, said pushtab having a vertical
extension projecting above the uppermost surface of
said annular collar, the uppermost end of said pushtab
being inwardly movable relative to the rest of said
_ ) annular collar when a squeezing force is applied to

/ said uppermost end of said pushtab; and

(b) a closure having a first skirt including on at least

one of its surfaces second means complementary to said

first means for rdtatab]y and releasably securing said

closure to sai_d"closure securement ring on said finish

portion and a second skirt external to first skirt,

said closure also having at least one interlocking

 pawl on the innermost surface of said second skirt,

< said interlocking pawl being so shaped and positioned

that it will deflect said vertical extension of said

resiliently deformable pushtab when said closure is

rotatably secured onto said finish portion, but will

. prevent removing said closure from said finish portion

by rotating said closure in the reverse direction

unless said resiliently deformable cantilevered

b
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Q%%iﬁw‘j adj acent the closure teeth 62 when the closure 15

il

an di nension X2, application of the closure to the
egree of deformation of the spring-like pushtabs 34

and/ or the vertical extensions 36 attachedthereto once the teeth 62 on

cl osure skirt 60 pass by,

of the wvertical extensi pushtad6 onagaidsannullbe ciowr dspdidsngdepreesedsio

f f skirt 60 wh e i 1 to
This i o rapresent ed by e tiseiafe’soRH fishEay erthedit et pBNAISRRRUSH O

the cross-section of Figurdnterlonking t heavdi f f seéthce resildenthysi odefoxmabe
rel ghhtlevert®! | plhlab OMhiViagOr defn of ARRIFDARL0L

‘and X[ err]

may be 25
inches and about

configuration which will cause interference between
the innermost surface of said second closure skirt and
the outermost surface of said vertical extension
whenever said closure is fully secured onto the finish
‘portion of said container. '

5. The child resistant attachment of Claim 4, wherein said
attaching means for securing said finish portion to said container
comprises an attachment ring including a securement means which mates
with a corresponding securement means on said container so as to

.resist separation of said child resistant attachment from said

.container, especially by children, once said child resistant
‘attachment is fully assembled onto said container.

6. The child resistant attachment of Claim 5, wherein said
securement means permits unlimited 360° rotation of -said child

- resistant attachment relative to said container about a vertical axis

passing through the center of said child resistant attachment while

maintaining said finish portion securely attached to said container,

thereby further frustrating attempts by children to gain access to
the contents of said container.

7. The child resistant attachment of Claim 4, wherein said
finish portion of said child resistant attachment is permanently
secured to said container.

¥

8. The child resistant attachment of Claim 7, wherein said.

-finish portion of said child resistant attachment is permanently
secured to said container by integrally molding it therewith.

9. The child resistant attachment of Claim 4, wherein said
first and second means for rotatably and releasably securing said
closure to said closure securement ring comprises complementary screw

e x ¢ L Mo s %

t hereby prel oading the 20 outernost surfaces

52

onto the package. As a result of dinension X err] being



ﬂ%ﬁﬂ&nnﬁbﬂh@@ unexpectedly been | earned that the inproved packages
nvention enploying preloaded -spring-like pushtabs 34
Si gm&g‘mm ease the child resistance of the package w thout at the
|ng significantly increased 30 difficulty of opening of the
package by adults haV|ng | npai red manual d@kterity For a package which

fits wwthin the user's palm and which is to be opened by app Iyugg t he
user's thunb af’kreﬁéﬁef'i"hﬁj@ﬁ“téa‘t%ea"élébifsﬁr?dl%‘brmﬁé"@ﬁ%é“ﬁeﬁﬁb‘?-‘s 4&1(§t5,

rel ease the tegfdreBy Briin gsw ?ra% of wdsb?( pésirgartiyt BSF&%PHP e-f‘eo

unscrewing the closure t he ampynt_ o

om acka
force exerted BRViPgeVeRtich aQ"tS%‘é’l‘El €ag a&%’awb&r@w h%‘éoﬂ%ﬁ%nﬁlﬂ@des
i nnernost  surf gqRSroéf tohposed pawls.

10. The child resistant attachment of Claim 9, ‘wherein the
squeezing force required to depress said opposed resiliently
deformable pushtabs a sufficient distance to disengage said vertical
extensions from said interlocking pawls is in the range of about 0.5
pounds to about 5 pounds.

11. The structure of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said preloading force exerted by the vertical extension of
each’ of said opposed resiliently deformable pushtabs against the
innermost surface of said closure skirt is between about 0.01 pounds
and about 2 pounds.

b
L

12. The structure of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein each of said resﬂiently deformable pushtabs on- said collar
is joined to said collar at its lowermost end via a cantilevered
connection, whereby each of said . resiliently deformable pushtab

v ‘resists said squeezing force applied to its uppermost end by acting
' as a beam spring through its cantilevered connection to the remainder
of said collar.

13. The structure of Claim 1, Claim 2, Cla_im 3 or Claim 4,
" wherein said first and second means for releasably securing said
closure onto said finish portion of said bottle comprise
complementary screw threads.
< -
14. The structure of Claim 1, Claim 2 or Claim 3 wherein
said collar is secured in relation to said bottle by means of at
least one groove on said botfle or said collar and at least one
complementary ring on the other of said bottle or said collar.

R

15. The structure of Claim 14 further inciuding at ledst
one anti-rotation lug on said bottle and a compiementary recess on

) 0



Wcﬁ%ed not be extremely high. For exanpl

9Tk 88
rang bout 0.01 pounds and about 2.00 pounds,
pres he uppernost end of one of' the opposing

pusht abs 34 have been found to function rggsonably well 5
acconplishing the objectives of the present I nventio
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spring-like puslfreisoBdtingasebatdme f trursdid cboftbhe whem removal torque is applied
to said closure without first depressing each of said resiliently
deformablie pushtab to disengage each of said pushtab vertical
extensions from the interlocking tooth on the skirt of said closure.

16. The structure of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said interlocking tooth on the innermost surface of the skirt
of said closure exhibits a cam shaped surface of gradually decreasing
radius which will gradually defiect the vertical extension of said
resiliently deformable pushtab when said closure is advanced onto
said finish portion of said bottle, but which will permit s
vertical extension to snap back toward its undeformed condition
immediately upon passage of the interlocking tooth beyond said
vertical extension of said pushtab, whereby the user is provided with
an audible signal that the package has been rendered child resistant

for the next dispensing cycle.

aid

_ 17. The structure of Claim 16 wherein said vertical -
extension of said resiliently deformable pushtab and s
interlocking tooth on the skirt of said closure are provided with
mating surfaces which will tend to more tightly interlock said tooth
and said vertical extension with one another if removal torque is
applied to said closure without first depressing the uppermost end of

said pushtab.

aid

18. The structure of Claim 1, Claim 2 or Claim 3 wherein
said closure skirt containing said interlocking tooth comprises an

outermost skirt.

A



extrenely well both in ternms of inproving child resistance and 10

avoi di'ng any significant increase in difficulty when the package is to be
opened by adults having at |east a degree of inpairment to their manual
dexterity. Wile the precise phenonenon whi ch produces the foregoing

I nproved result is not fully understood, it is recognized that 15
preloading of the spring-like tabs 34 ijn&he foregoing manner will insure
that the velftical extensions 36 nust al s undergo at |east enough travel
to release fhemfromteeth 62 qg closure skirt 60. Specificalpy. _if the
out ernost s o ©%xt ensi ons 36 are al ways mai ntal ned |
physi cal co N correspondi ng 20 I nnernost  surfacg
cl osure ski asi ng  spring-like
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pusht abs 34 nust al ways undergo at
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verti cal
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Per haps nore inportantly, because inproved packages of the present

I nvention do not pose increased opening difficulties for 35 el derly
adults or those having a degree of inpagy@ent to their manual dexterity,
the adults are nore prone to reapply thé'tlosure to the package once the

desired amount of contents have been renoved rat her 10 than | eaving the
closure only partially secured to or conpletely off of the package after
the initial opening. Finally, inproved packages of the present
i nvention .. 56
. 56 22 /
52 6o
18 \ T 40
N -
LDy I' ‘II
/. L1 28
28 - 6
20 : \
24—
: (4
e e Fig. 3
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enpl oyi ng prel oaded spring-like pushtabs 34 enhance the audible 5 "click"
whi ch sounds whenever the teeth 62 on cl osure nenber 52 are advanced past
the vertical extensions 36 on spring-like pushtabs 34. This is due to the
fact that the distance between the vertical extensions 36 on resiliently
def ormabl e spring-like pushtabs 34 is mnimzed just prior to their
clearing teeth 62 on closure skirt 60. 10 Hence, resiliently defornable
spring-like pushtabs 34 are deformed to their maxi mum extent just prior to
teeth 62 clearing the edges of vertical extensions 36. This condition
conbined with the fact that the vertical extensions 36 wuld, inthe
absence of closure nenber 52, return to their undeforned di nension X err]
which is greater than the 15 correspondi ng di nension X[ err] of the
interior of the closure skirt, 4/9

This Sheet H
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enhances the audible "click" which occurs as soon as the vertical
extensions 36 clear teeth 62. In order to unscrew closure 52 fromfinish
portion 18 once the closure has beenf$?gy'assenbled onto the finish
portion 18 of 20 bottle 12, both pusttiabs 34 nust be depressed such that
the pushtab vertical extensions 36 di sengage the closure teeth 62 | ocated
on the innernost surface of closure skirt 60. The squeezing force required
to depress pushtabs 34 is preferably great enough to be difficult for a
child, yet |ow enough that people using the nmedication, such as 25
arthritics, can readily depress the opposing pushtabs 34 while
concurrently applying an unscrewing force to the closure 52. The preferred
squeezing force for the pushtabs is believed to be in the

Fig. 5

This Sheet Has Been Replaced
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range of about 0.5 pounds and about 5 pounds. In addition, pushtabs 34 are
preferably substantially flush 30 with the outernost surface of collar 32
when closure 52 has been fully assenbl egypnto the package so that sinply
grasping the collar about its entire peerhery is unlikely to permt
vertical extensions 36 of pushtabs 34 from becom ng inadvertently

di sengaged fromcl osure teeth 62. Rat her, a conscious decision to
squeeze the opposing 35 pusht abs nust be nmade by the user to initiate the
openi ng process. This mnimzes the chance that a child will be able to
renove closure
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52 sinply by squeezing the entire periphery of collar 32 in his or her hand
while trying to unscrew closure 52. To ensure that package 12 will renain
functional until all of its contents havggbeen dispensed, the thickness and
| ength of 5 spring-like pushtabs 34 should be such that bending
stresses resulting either fromthe initial preloading or fromthe

defl ection necessary to di sengage pushtab vertical extensions 36 from
closure teeth 62 remain below the yield strength of the pol ynmer conprising
collar 32. Materials such as pol ypropyl ene have bending nodulii and 10
yield strengths which normallygggan provide squeeze forces on the |ower

end of the af oR0i&gti oned forfce rangegpphi! e naterialszggsh as
acrilonitrile-butadiene-styrenesghgommonl referr%g t ~2R® ) can
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be wused to provide squeeze forces on the wupper end of the
aforenentioned force range. 15 As can best be seen in
Figure 4, the edge 44 of each pushtabiﬁ@tension 36 interlocks with one of
the closure teeth 62 to prevent the closure 52 from bei ng unscrewed unl ess
“both of the spring-like pushtabs 34 are depressed. These two surfaces
contact in such a way that torque applied in a direction to unscrew cl osure
52 20 (direction of arrow 3) will cause pushtab extensions 36 to be
pul | ed outward against the inner surface of skirt 60 unless the pushtabs 34
have been depressed prior t% appl yi ng the unscrew ng torque. This feature
enhances the child resi sf2Hce of packd@@2\L 00, since it,opgevents high
closure renoval torque alone from causing Rusht aBgos "////2100
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25 extensions 36 to becone di sengaged fromclosure teeth 62. As can best
be seen in Figures 2 and 3, collar 32 has an inwardly projecting ring 38 on
its lowernost inner surface and an inwaydly projecting ring 40 on its
uppernost inner surface. Inwardly projecting ring 40 further includes an
inwardly projecting Iip 41 on 30 its lowernost surface. Ring 38 of
collar 32 snap-fits into recess 24 of bottle 12 and ring 40 with inwardly
projecting lip 41 snaps over outwardly projecting ring 26 of bottle 12, as
generally shown in Figures 2 and 3. A recess 42 on opposing sides of ring
40 of collar 32 mates'with anti-rotation lugs 28 on shoul der portion 16 of
bottle 35 12 to prevent rotation of collar 32 on bottle 12, as

di scussed earlier, once the collar has been snapped into place on bottle
12.
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C,gosure 52 shown in Figure 1 preferably has an outer skirt 60 which has
ane outside dianeter as the top of the truncated cone s
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(54) Title: CHILD-RESISTANT PACKAGE HAVING PRELOADED LOCKING MECHANISM -

£
(57) Abstract

A package for storing and dispensing potentially dangerous materials,
such as medicament tablets or the like, said package being resistant to opening
by children but readily openable by adults, particularly adults having impaired
manual dexterity of their hands and/or fingers. In a particularly preferred em-
bodiment, the package comprises a bottle (12), a collar (32) which is secured in
place over the uppermost portion of the bottle (12) and a closure (52) which is
secured to the finish portion of the bottle by means of complementary screw
threads. The collar (32) preferably includes a pair of resiliently deformable
spring-like pushtabs (34) containing vertical extensions (36) which engage in-
terlocking teeth (62) on the innermost surface of the closure skirt (60) when the
closure (52) is fully assembled onto the bottle (12). To remove the closure (52),
the opposed Ppushtabs (34) must be manually depressed prior to applying un-
screwing torque to th€ closure (52) to disengage the pushtab extensions (36)
from the interlocking teeth (62) on the closure (52). In a particularly preferred
embodiment, the spring-like pushtabs (34) are generally outwardly directed
prior to application of the closure to the package. Advancing the closure (52)
onto the package until the teeth (62) on the innermost surface of the closure’s
skirt (60) interlock with the vertical extensions (36) of the spring-like pushtabs
(34) causes a degree of resilient deformation of the spring-like pushtabs (34) so
that the vertical extensions (36) of the pushtabs (34) are in contact with and ex-
ert a preloading force against the corresponding innermost surfaces of the clo-
sure skirt once the closure has been securely applied to the package. Quite un-
expectedly, it has been learned that preloading the vertical extensions of the
reiliently deformable .spring-like pushtabs against the corresponding inner-

most surfaces of the closure skirt in the foregoing manner considerably en-

0CY

zo—g

hances the child resistance of the package without increasing the difficulty of opening for older adults or those having impaired

manual dexterity. Methods for producing the improved package are also disclosed.
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~has been fully*assenbled onto ‘the-bottl-e 12 and |s,thereafter 10 tmnsted
in the dir oiief: renoval . Curer skirt 60 of closuare 52 preferably ‘has™-
its inner oﬁ\edge.bevewed ' ébbmm in Figure 2, to.act as. a IFad in-: |
when skirt.i68:fiqst Gont.acts.t op of the vertlczl extensi ons 367%0f . . %
spring- Ilke ‘pushiabs 34, during closure installatioh. A second: sk|r¥'15 54,
of closurle: 52, i nsigde- "‘ skirt* 60, “has:iniernal threads 56 which are
conplenegt

ary to external ‘threads :22-0h the finish portion 18 .of - bokfre 12.
The douty g 6
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TECHNJCAL FIELD

The present invention has relation to an improved package
for storing and -dispensing materials which can be harmful,
particularly if improperly ingested. Such materials may be in solid,
tablet, granular, powdered, semi-solid; paste or liquid form.

In a particularly preferred embodimént, the present
tnvention has relation to a package for storing and dispensing
medicaments, such as analgesic tablets or the liké.

The present invention has further relation to such a
20 package which is resistant to opening by the majority of children

coming in contact with it, yet which can be opened without undue
difficulty by adults whose manual dexterity may, at least to a
degree, be impaired. _
The present invention has further relation to such a
-2 package which can be inexpensively manufactured to facilitate
disposal thereof once the contents have been'completely dispensed
from the package. The present invention has still further relation
to methods for manufacturing such a package.

wt

BACKGROUND ART
=0 Child resistant packaging is known for being both a

blessing and a curse. It is a great concept for preventing children
from opening potentially dangerous materials such as medications, but
for adults, especially:-the elderly, such packaging can be a nuisance.
Because of deteriorating health, the elderly tend to rely

on medication more than the average person. However, simply making
medication more easily accessible to the elderly bears with it the
risk that the contents of the package could be accessible to children
who could be seriously injuked if they obtain access to the contents
of a2 medicament package and ingest the medicaments contained therein.
30 The aforementioned problems are recognized generally in the
packaging industry, particularly the pharmaceutical industry.
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o readily snap-fit onto bottle 12. The cl osure
52 is prefﬁiwj . EHTﬂ»ﬁ propyl ene for good frictional properties

bet ween the Pnternwal™tlo8Uf e} t hreads 56 and the preferred pol yet hyl ene
exterior threadpg2)®w9ki nj sh portion 18 of 25 bottle 12. | nsi de

cl osure 52 t(r:\%re i? preferably provided a cardboard or other suitable

| i ner 58, wWhi-eh—seats—agar the top of the finish portion 18 of bottle 12
when the cliosure 52 is installed on th bottl e. Because of the

variation T Thi cKness —and conpressibility of liner 58, the |ocation of
teeth 62 relative to the 30 start of internal closure threads 56 is
preferably suctumtinils begicheShapeteehesrdnded ba viey tsubfdct extseBsfornexagpiof

spring-| ke pusht g, 339 FuliRined R 1k 9341 1588 devehdh b¥ BRETRbEA QN O

One package which has met with good success in providing

child resistance without imposing undue opening difficulty for adults

5 whose manual dexterity may, at least to a degree, be impaired is

disclosed in commonly assigned U.S. Patent 4,948,002 issued to

Thornock et al. on August 14, 1990 and hereby incorporated herein by

reference. While packages of the type disclosed in the

aforementioned commonly assigned Thornock et al. patent have faired

10 extremely well in test protocols involving both children and adults

having impaired manual dexterity, it has quite unexpectedly been

discovered that child resistance of the package can be enhanced even

further without making the package more difficult to open by adults

if the spring-like pushtabs containing vertical extensions which

15 engage interlocking teeth on the innermost surface of the closure

skirt are configured so that application of the closure to the

package will require a degree of deformation of the spring-like

pushtabs whenever the closure is applied to the package in a fully

assembled, interiocked condition. This is normally accomplished by

20 configuring the spring-like pushtabs so that their uppermost ends

project outwardly to a degree prior to assembly of the closure onto

the package. The practical effect of this configuration is that the

vertical extensions on the spring-like pushtabs are, at least to a

degree, preloaded so as to exert a force against the innermost

25  surface of the closure skirt once the' closure has been fully
assembled onto the package.

OBJECTS OF THE INVENTION
Accordingly, it is an object of the present invention to
provide a package which exhibits improved child resistance without
30 significantly increasing the difficulty of opening by adults having
impaired manual dexterity.
It is another object of the present invention to provide
methods for producing such an improved package.
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‘mnimze %?E %Aﬁgﬁﬁm* ﬁg féwt tol erances on mating parts. The rel ationsh
of the tifng parts of “package 100 are 35 best shown in Figures 2 and
whi ch ang verztpgua1@%ps;-sectional views of the bottle 12, collar 32,
closure $2jin therr Tully assenbled condition. - The cross-section of Fi
3is tak 1a®m99{eﬁf+~—-l3 to a cross-section of Figure 2 to better s
anti-rot t|on Iugs 28 Flgure 4 is a secdional view, taken along sec
l'i ne e
DISCLOSURE OF THE INVENTION
In a particularly preferred embodiment, the present

invention comprises a package for dispensing potentially dangerous
materials, such as medicaments, e.g., analgesic tablets or the like.
The package preferably comprises a bottle, a collar which snap fits
onto the uppermost pbrtion of the bottle and a screw-on closure, as
generally disclosed in the aforementioned commonly assigned U.S.
Patent 4,948,002 to Thornock et al. or a child-resistant attachment
of the type generally disclosed in co-pending U.S. Application Serial
No. 826,747 filed in the names of Peter W. Hamilton, Robert §.
Dirksing and Reuben E. Oder on January 28, 1992 and entitled
ADULT-FRIENOLY CHILD-RESISTANT ATTACHMENT FOR CONTAINERS USED TO
STORE POTENTIALLY DANGEROUS MATERIALS. Child-resistant attachments
of the type disclosed in co-pending U.S. Application Serial No.
826,747 may be formed separately from the bottle or container used to
house the medicament or other potentially hazardous material and
thereafter secured to the container or they may be integrally formed
with the container. Regardless of its exact configuration and how it
is formed, the collar preferably includes a pair of spring-like
pushtabs which include vertical extensions at their uppermost ends.
The closure has a skirt which includes a pair of interlocking teeth,
sometimes referred to as pawls, which resist unscrewing of the
closure once the closure has been completely applied to the bottle
unless the opposed pushtabs on the collar are depressed so as to
disengage their vertical extensions from the interlocking teeth on
the innermost surface of the closure skirt.

In improved packages or attachments of the present
invention, the portion of the collar containing the spring-like
pushtabs to which the vertical extensions are secured is initially
produced so that in their undeformed condition, the vertical
extensions on the spring-like pushtabs are further apart than the
corresponding innermost surfaces of the closure skirt when the
closure is fully applied to the package or the attachment. As a
result, application of the closure to the package causes at least a
degree of resilient deformation of the spring-like pushtabs and/or

the vertical extensions attached thereto so that the vertical
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fi lbetter shows how the teeth 62 on skirt 60 of 5
cl osure 5@6| z%fqﬁé wiith the vertical extensions 36 of spring-Iike
pusht abs ﬁ 6cIo ure has been fully installed on the bottle. As

w il be appreC|ated by jt Hose skilled in the art, the preloading of the
spring-|}ike pushtabs 34 described in connection with the package embodi nent
of Fi guke-=l-of..the -presedt inventi oM my 10 al so be applied to nany of

t he ot her package enbodi nments disclosed in commonly assigned U.S. Patent
4,948,002 i ssmnstpnfhmenmtﬂaoedemlagaimrstAugu’snnetn!qstlﬂmfaaembf i bl cposuzt ed

herein by refgli@RC@hen Nehe AR, ci(h%eu f\f afBEhfht 1Qyinv"h't?hch R §leqcing  of

the resilientl defornable spri ke pushtabs 3 course, have 15
to be adjust et ¥commodat e the construction of the particular

It is believed that preloading of the vertical extensions

5 of the spring-like pushtabs against the innermost surfaces of the
closure skirt insures positive locking with the interlocking teeth on

the interior of the closure skirt even in situations where
manufacturing tolerances drift beyond specified limits, i.e., the
vertical extensions of the spring-like pushtabs must always underge

10 enough inward movement to clear the interlocking teeth on the
interior of the closure skirt in order to permit unscrewing of the
closure. If no preloading of the spring-like puShtabs is present,
drifts in manufacturing tolerance can reduce the required amount of

- travel for the vertical extensions of the pushtabs and thereby permit

15 unscrewing of the closure with less depression of the spring-like
pushtabs.

It is further believed that adults having impaired manual
dexterity do not find the preloading force exerted by the vertical
extensions on the spring-like pushtabs against the innermost surfaces

20 of the closure skirt to pose any additional opening difficulty for
them because the 1level of preloading is not so great as to
significantly increase the total force required to release the
interlocks and permit unscrewing of the closure.

BRIEF DESCRIPTION OF THE DRAWINGS

25 While the specification concludes with claims particularly
pointing out and distinctly claiming the present invention, it is
believed the present invention will be better understood from the
following description in conjunct%on with the accompanying drawings
in which:

30 Figure 1 is an exploded simplified perspective view of a
particularly preferred package of the present invention;

Figure 2 is a simplified cross-sectional view of the
package generally shown in Figure 1 after the package has been
assembled, said view being taken at a point which is perpendicular to

35  anti-rotation lugs 28 on bottle 12;



package.xﬁﬁ?ﬁ&ﬁ%&%@%ﬁ§;§fg particularly preferred enbodi nent of the present
V- gef
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i nvention, {FesiTientty def brmabl e spring-1ike pushtabs 34 are sinply nol ded
so that tihei rogpREEASEE enlls project "slightly beyond the outernost surface
of shroud 32 prior to applfcation of the 20 closure 52 to the package.
Appl i cat ijon=ef—the-ctosure}52 to the package causes a degree of resilient
def or mat ijon of the spring-FEi ke pushtabs 34 so that in the assenbl ed
condi ti on=gF=tHhepackage, the upper nost ds of spring-like pushtabs 34 are
substantially flush with the outernost surfaces of shroud 32. 25
For those enbodi nents qf; r,0 ' . Flagal ' -l
connecti on bet g’ﬁe?n&%q‘;gﬁégg F?l?eg%@ﬁgé%hg%é t %ﬁigﬁrggangig??C%?anarr,'t? he
auxiliary suppdhd dgure e gbyty shpwing; 3; prassasection through anti-rotation

lugs 28 on bottle 12;

Figure 4 is a simplified cross-sectional view of the

5 package of Figure 2 taken through section line IV-IV of Figure 2;
Figure 5 is a simplified partial perspective view of the
package of Figure 1 illustrating the position of the vertical

extensions on the spring-like pushtabs prior to application of the
closure to the package;

b

10 Figure 6 is a side elevation view of a particularly
preferred child resistant attachment of the present invention;

Figure 7 is a cross-sectional view of the attaéhment shown

in Figure 1, said view being taken along section line I-1 of Figure

6;
15 Figure 7A is a cross-sectional view of the child resistant
attachment of Figure 6 taken along section line II-II of Figure 6;
Figure 8 is a cross-sectional view of the attachment shown
in Figure 6 with the pushtabs in the depressed condition, said view
being taken at a point corresponding to section-line I-I of Figure 6;
20

Figure 8A is a cross-sectional view of the child resistant
attachment of Figure 6 with the pushfabs in the depressed conditicn,
said view being taken at a point corresponding to section line II-II
of Figure 6;

Figure 9 is a side elevation view of a child resistant
=2 attachment of the present invention wherein the finish portion is
integrally molded to a vial; and '

Figure 9A is a cross-sectional view of the child resistant
attachment and vial of Figure 9.

SCRIPTION OF THE INV ON

Figure 1 shows an exploded view of an improved child

resistant package 100 of the present invention. The basic package
100 is of the type generally disclosed in commonly assigned U.S.
Patent 4,948,002 issued to Thornock et al. on August 14, 1990 and
incorporated herein by reference, However, the present disclosure in
35" the context of a Thornock et al. type package is intended to be 2
non-limiting f1lustrative example. Package 100 s particulariy well

30
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,spring-llEEEE?TfZﬁE@@egﬁ ﬁgEe i nnernost surface of the pushtabs may be

outmardly'e teh ee so as to produce a slight initial 30
outward o %@é qg% f th ushtabs in relation to the surroundi ng shroud
prior to ap | iLRAWREE thel closure to the package. The particul ar nethod
enpl oyed [olLproduce a realllently def ormabl e spring-like pushtab
configuratlon which WilT“sgrve to preload the outernost surfaces of
vertical extenskens-36-agaiinst the 35 correspondi ng innernost surfaces
of the closure skirt 60 is non-crithcal.

suited for housing medicaments. Package 100 is particularly well
suited for housing medicaments, such as analgesic tablets 20.
However, advantageous use of packages of the present invention is in
no way limited to the field of medicaments or even to tablets.
5 Packages of the present invention may be used for storing and
dispensing nearly any potentially dangerous material whether in
solid, tablet, granular, powdered, semi-solid, paste or liquid form.
The accompanying description in the context of a medicament tablet
package is merely to facilitate a complete understanding of
10 particularly preferred embodiments of the present invention.

Figure 1 shows a bottle 12, which is preferably made of
polyethylene, - the most common and inexpensive analgesic bottle
material. The bottle 12 is preferably injection blow molded with a
wall thickness in the range of about 0.015 inches to about 0.050

15 inches. The particular bottle 12 shown in Figure 1 has a base 14
with a substantially constant elliptical cross-section. In a
particularly preferred embodiment the ratio of ellipse minor
dimension to major dimension is approximately 0.7.

The upper shoulder portion 16 of the bottie 12 is

20 preferably an elliptical cone in shape. The coné included angles of
upper- shoulder portion 16 preferably range between :zpout 36° and
about 70°, as measured about the periphery of the bottle 12. In a
particularly prefefred exemplary embodiment, the base 14 exhibits a
major axis of about 1.75 inches, a minor axis of about 1.25 inches

25 and an overall height of about 1.12 inches. The altitude of the
truncated cone of shoulder portion 16 is about 0.75 inches in this
exemplary embodiment.

Above the shoulder portion 16 of bottle 12 is a cylindrical
finish portion 18, which 1is, in the aforementioned exemplary

30  embodiment, about 0.5 inches in height. The three portions, base
portion 14, shoulder portion 16, and finish portion 18 of bottle 12
are preferably concentrically aligned on a common vertical axis.

The internal diameter of finish 18 is a function of the
diameter {or other major dimension if non-round) of tablet 20 and the

35 111 rate of tablets. In particular, the inside diameter of finish
18 should be sufficiently large that bridging of tablets 20, entering
the finish 18 from a tapered filling chute, is minimized. Once the



14 As poi nt ede T Imlle present specification, the present
I nvention ny Qﬂﬁj Jﬂﬁﬁ[ S &ﬁi red, be practiced to great advantage
with child-rebi Etant-attachngnts of the type generally disclosed in

co- pendi ng cojnr m2@ | #98d |U.|1S. Patent Application 5 Serial No. 826, 747
filed in the hafres Peter W iHam | ton, Robert S. Dirksing and Reuben E.

Qder on Januatyl28;—1992 auu-enkitled ADULT FRI ENDLY CHI LD- RESI STANT

ATTACHVENT FOR CONTAI NERS USED ITO STORE POTENTI ALLY DANGEROUS MATERI ALS.

Chi | d-resi start—artrachnents of the type’/disclosed in co-pending U S.
Application Serial No. 826,747 may 10 be forned separately fromthe

bottl e or confai.per,.used to.hpuse t potentially
hazar dous mat ¥en§|1g d‘ﬁﬂeﬁfepgaﬁ"é?h 18° hAF Bedh TN, ecfed,"the dianeter of the

uppermost end .of the truncated cone comprising shoulder portion 16 is
determined, i.e., it is substantially equal the inside diameter of
finish 18. The included cone angles selected for shoulder portion 16
5 then determine the majqr and minor axis dimensiéns of base portion
14. For analgesic tablets 20 having a diameter of about 0.375
inches, the major axis dimension of base portion 14 typically is in
the range of about 1.5 inches to about 2.5 inches. The height of
base portion 14 is selected to provide whatever overfiow volume is

10 desired in the package 100.

While any suitable means, e.g., a combination of lugs and
screw threads, can be employed to rotatably and releasably secure
closure 52 to the finish portion 18 of bottle 12, complementary
threads are particularly preferred.

15 The threads 22 on finish 18 are preferably double lead
threads, each with a lead angle which provides a thread pitch of
about 0.1 inches to about 0.13 inches per half revolution.

Indented recess 24 located at the base of shoulder portion

16 of bottle 12 and outwardly projecting ring 26 located at the

20 uppermost end of shoulder portion 16 of bottle 12 are intended to
provide snap-fit attachment of collar 32, also shown in Figure 1. As
will be described in greater detail in the following paragraphs,
anti-rotation lugs 28 extending from shoulder pdrtion 16 of bottle
12, Jjust below outwardly projecting ring 26, are intended to

25 interlock with collar 32 in order to prevent rotation of collar 32
relative to bottle 12 when removal torque is applied to the closure
52.

Collar 32 is preferably an injection molded part having an
outside shape of a truncated cone intersecting an elliptical cylinder

30 of the same shape as base 14 of bottle 12. Collar 32 is preferably
made of a polymer which has an adequate bending modulus to provide a
pair of resiliently deformable spring-like pushtabs 34. In the
embodiment shown in Figure 1, spring-like pushtabs 34 are molded so
that they are cantilevered at their base in their at rest position in

35 the opposing conical sides of collar 32. Preferably they have a
thickness substantially equal. to that of the walls of collar 32,
e.g., between about 0.040 inches and about 0.060 {inches.



"secured to eaﬁgo gqfaﬁfgmg_fiiner or they may be integrally formed with
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: e 6 shows a side view of a preferred child

the bottle aiital ekl 2BEg0
resistant 1 {ﬁattéch nt 100 of the type generally disclosed in
co- pendi ng .oqnnﬁﬁmﬁﬁﬁﬁﬁaﬁed ©. S. Patent Application Serial No. 826, 747,

said attachnent further enbdd%ing the present invention. Attachment 2100

is particul arl y"wer'T suited fdr use in conjunction with typical cylindrical
phar maceut i cgl bottles_...ang vials to - dispense 20 phar maceut i cal

products, such as tablets. However, 8 the present invention may also,
I f desired, be practiced to advantage using .containers having a

S S Ve o i AL e
e the top edge of collar 32. The
pushtab vertical extensions 36 interlock with teeth 62 on the
innermost surface of the outer skirt 60 of closure 52 when the
5 closure 52 is fully threaded onto the finish portion 18 of bottle 12.
As can be most clearly seen from the perspective vieﬁ of
Figure 5 and the cross-section of Figure 4, the spring-like pushtabs
34 are preferably moided so that in their undeformed condition their
vertical extensions 36 which project above the top edge of collar 32
10 exhibit a dimension X1, as measured across their outermost surfaces
which is slightly greater than the corresponding internal dimensio;
X2, which corresponds to the points of contact between the verticai
extensions 36 and the opposing innermost surfaces of the closure
skirt 60 immediately adjacent the closure teeth 62 when the closure
15 52 s fully assembled onto the package. As a result of dimension X
being slightly larger than dimension X2, application of the closure
to. the package causes a degree of deformation of the spring-like
pushtabs 34 and/or the vertical extensions 36 attached thereto once
the teeth 62 on closure skirt 60 pass by, thereby preloading the
20 outermost surfaces of the vertical extensions 36 against the
corresponding innermost surfaces of skirt 60 whenever the closure is
in its fully engaged position. This is represented by the outwardly
directed forces Fj, as shown in the cross-section of Figure 4.
While the difference in dimensions X1 and X2 may be
25 relatively small, e.g., on the order of about 0.001 inches and about
0.050 inches, it has unexpectedly been learned that the improved
Packages of the present invention employing preloaded spring-like
pushtabs 34 significantly increase the child resistance of the
package without at the same time causing significantly increased
30 _ difficulty of opening of the package by adults having impaired manual
dexterity. '
For a package which fits within the user’s palm, and which
.is to be opened by applying the user’s thumb and forefinger to the
opposing spring-like members 34 to release the teeth 62 on closure
35 skf?t 60 and thereby permit unscrewing the closure 52 from the
package, the amount of preloading force exerted by the vertical
extepsions 36 against the corresponding {innermost surfaces of the




Cross-section "dross-sections, etc. Attachment 2100 25

conpri ses fimi~7%§} aEala: and cl osure 2002. Finish portion 2001 and

cl osure 2002 rF preferablg *njection nol ded of pol ypropyl ene. pol ystyrene,
pol ycar bonat el | 026 A& 199bkg Finish portion 2001 conprises attachnent
ring 2004 anditab ring or andular collar 2005. Wile the annular collar
shown in Figufe*st& g&nerally icylindrical 30 I n cross-section, it can,
if desired, bg of other PFDQ$a§thI0na| 8hapes, e.g. elliptical, etc.,
with the cantilevered pusht abs (descrlbed in detall herei nafter) | ocated

at the opposed ends of the ellipse' s ma Xi S, ?d 2003 on attachnent
ring 2004 is uSEJUFS SKAEPE Beqd: Aptdie: GBe Yo higthhaf o @Xama leal forsekaige

(not shown). TeHe Fange cof | tRtwéD%aboat i O10¢r po@idsd aBY sbauts 2260 GpouhBel ey
formng a pairpafiyred by pressing against the uppermost end of one of the opposing
spring-like pushtabs 34, have been found to function reasonably well
5 in accomplishing the objectives of the present invention. In a
particularly preferred embodiment, a preloading force F] of about
0.25 pounds, as measured by pressing against the uppermost ends of
the opposing spring-like pushtabs 34, has been found to function
extremely well both in terms of improving child resistance and
10  avoiding any significant increase in difficulty when the package is
to be opened by adults having at least a degree of impairment to
their manual dexterity.

While the precise phenomenon which produces the foregoing

improved result is not fully understood, it 1is recognized that

15  preloading of the spring-like tabs 34 in the foregoing manner will

insure that the vertical extensions 36 must always undergo at least

enough travel to release them from teeth 62 on closure skirt 60.

Specifically, if the outermost surfaces of vertical extensions 36 are

always maintained in physical contact against the corresponding

20 innermost surfaces of closure skirt 60, the oppos1ng spring-like

pushtabs 34 must always underge at Teast .enough movement so that the

vertical extensions 36 will clear the interlocking teeth 62 on the
innermast surface of the closure skirt. _

In addition, since children do not typically understand the

25 mechanism by which opening occurs in a.child resistant package, it is

believed that preloading of the spring-like pushtabs 34, which offers

a degree of initial resistance to their depression, naturally tends

to discourage children from attempting to simultaneously further

depress the opposing pushtabs while concurrently applying an

30  unscrewing force to the closure 52. This, in turn, reduces the

chances that the closure will be inadvertently opened by one who does

not understand the opening mechanism. _ '

Perhaps more importantly, because {improved packages of the

present invention do not pose {ncreased opening difficulties for

35 elderly adults or those having a degree of {mpairment to their manual

dexterity, the adults are more prone to reapply the closure to the

package once the desired amount of contents have been removed rather



. opposed cantiuwﬂ*muwﬁﬁ,g HAs=2007, as shown in Figure 7. 15 Figure 7 is
a cross-secti %;J%ﬁé;w;#;'rﬁ“ﬁkﬁnent 2100 taken through section line I-1 of
Figure 6. Th §F6§urewsecurél nt ring includes first nmeans for rotatably
and rel easably sec bim@%sui el 2002 to finish portion 2001. In the
illustrated eénbodiment, “thei5; first means conprises helical threads -
2009 on the oyt érpest-surface-of thread ring 2010. The closure 2002

| ncl udes Secqnd- ‘means_conpl ementary togsaid first means for rotatably and
rel easably T

than leaving the closure only partially secured to or completely off
of the package after the initial opening.
~ Finally, improved packages of the present invention
employing preloaded spring-like pushtabs 34 enhance the audible
5§ "click" which sounds whenever the teeth 62 on closure member 52 are
advanced past the vertical extensions 36 on spring-like pushtabs 34.
This is due to the fact that the distance between the vertical
extensions 36 on resiliently deformable spring-like pushtabs 34 is
minimized just prior to their clearing teeth 62 on closure skirt 60.
10  Hence, resiliently deformable spring-1ike pushtabs 34 are deformed to
their maximum extent just prior to teeth 62 clearing the edges of
vertical extensions 36. This condition Fombined with the fact that
the vertical extensions 36 would, in the absence of closure member
52, return to their undeformed dimension X1 which is greater than the
15 corresponding dimension X2 of the interior of the closure skirt,
enhances the audible "click" which occurs as soon as the vertical
extensions 36 clear teeth 62.
In order to unscrew closure 52 from finish portion 18 once
the closure has been fully assembled onto the finish portion 18 of
20 bottle 12, both pushtabs 34 must be depressed such that the pushtab
vertical extensions 36 disengage the closure teeth 62 located on the
innermost surface of closure skirt 60. The squeezing force required
to depress pushtabs 34 is preferably great enough to be difficult for
a child, yet low enough that people using the medication, such as
25 arthritics, can readily depress' the opposing pushtabs 34 while
concurrently applying an unscrewing force to the closure 52. The
preferred squeezing force for the pushtabs is believed to be in the
range of about 0.5 pounds and about S5 pounds.
In addition, pushtabs 34 are preferably substantially flush
30 with the outermost surface of collar 32 when closure 52 has been
fully assembled onto the package so that simply grasping the collar
about its entire periphery is unlikely to permit vertical extensions
36 of pushtabs 34 from becoming inadvertently disengaged from closure
teeth 62. Rather, a conscious decision to squeeze the opposing
35 pushtabs must be made by the user to initiate the opening process.
This minimizes the chance that a child will be able to remove closure
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7f3%ﬁ imrrtle closure securement ring.  In the
€3ﬁ<§ ng‘cond means conprises threads 2018 on 10

i nnernost  suy flace of_thread cdl lar 2017 on closure 2002. While any

sui tabl e relleasatded
t hr eads, caﬂ b enployed to.
onto fInISh of TT"om 2001~

respectlvely

doubl e | ead t hr eads.
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conp enentary screw threads 2009 and 2018,

e 7 are particularly 15 preferred. The
t hreads 2009 on the exterior surface ofjjhread ring 2010 are preferably

The pitch of conplenentary threads 2009 and 2018 is

t he

6nent nmeans, e.g., a conbination of lugs or screw
; atably and rel easably secure cl osure 2002

preferably such that closure 2002 is fully seated onto finish portion 2001
Wi t h approxi maszlsimgBO byf squeeatingprthe entire periphery of collar 32 in his or

10

15

20

25

30

35

her hand while trying to unscrew closure 52.

To ensure that package 12 will remain functional until all
of its contents have been dispensed, the thickness ‘and length of
spring-like pushtabs 34 should be such that bending stresses
resulting either from the initial preloading or from the deflection
necessary to disengage pushtab vertical extensions 36 from closure
teeth 62 remain below the yield strength of the polymer comprising
collar 32. Materials such as polybropylene have bending modulii and
yield strengths which normally can provide squeeze forces on the
Jower end of the aforementioned force range, while materials such as
acrilonitrile-butadiene-styrene (commonly referred to as "ABS") can
be used to provide squeeze forces on the upper end of the
aforementioned force range. .

As 'can best be seen in Figure 4, the edge 44 of each
pushtab extension 36 interlocks with one of the closure teeth 62 to
prevent the closure 52 from being .unscrewed unless both of the
spring-like pushtabs 34 are depressed. These two surfaces contact in
such a way that torque applied in a direction to unscrew closure 52
(direction of arrow 3) will cause pushtab extensions 36 to be pulled
outward against the inner surface of skirt 60 unless the pushtabs 34
have been depressed prior to applying the unscrewing torque. This
feature enhances the child resistance of package 100, since it
prevents high closure removal torque alone from causing pushtab
extensions 36 to become'disengaged from closure teeth 62. _

As can best be seen in Figures 2 and 3, collar 32 has an
inwardly projecting ring 38 on its lowermost inner surface and an
inwardly projecting ring 40 on its uppermost inner surface. Inwardly
projecting ring 40 further includes an inwardly projecting lip 41 on
its lowermost surface. Ring 38 of collar 32 snap-fits into recess 24
of bottle 12 and ring 40 with inwardly projecting 1ip 41 snaps over
outwardly projecting ring 26 of bottle 12, as generally shown in
Figures 2 and 3. A recess 42 on opposing sides of ring 40 of collar
32 mates with anti-rotation lugs 28 on shoulder portion 16 of bottle
12 to preient rotation of collar 32 on bottle 12, as discussed
earlier, once the collar has been snapped into place on bottle 12.



Bl| thread ring 2010, and attachnent ring 2004
and are generally concentric with one

| i ke pushtab 2007 has a vertical extension
2008 whi ch proj; nne of the top edge of tab collar 2005. The
vertical extengic to¢k with paw s 2015 25 on the innernost
surface of lock ring 2016 of closure 2002 when the closure 2002 is fully

t hreaded onto fi-natsh—portTor~2001. A channel 2011, forned between the

i nner surface of tab collar 2005 and thread ring 2010, accepts thread

col lar 2017 when closure 2002 is threaded onto finish portion 2001. 30

During assermbly of cl @3osure26DXhems Gnf Figusk DereferabPPks fWhber 20% nNust
rotate past gheidichidhas $XbCOMeCGts 148 OPrametd® WV Ele top of the truncated
cone surface of collar 32. The two teeth 62 projecting from the
inside of skirt 60 are preferably 180° from each other. The teeth 62
5 preferably have gentle ramps that cam the vertical extensions 36 of
the spring-like pushtabs 34 inward when the closure 52 is being
screwed onto the finish portion 18 of bottle 12, but sharp edges that
interlock with the pushtab vertical extensions 36 once the closure 52
has been fully assembled onto the bottle 12 and is thereafter
10 twisted in the direction of removal.

Outer skirt 60 of closure 52 preferably has its inner
bottom edge beveled, as shown in Figure 2, to act as a lead-in when
skirt 60 first contacts the top of the vertical extensions 36 of
spring-1ike pushtabs 34 during closure installation. A second skirt

15 54 of closure 52, inside of skirt 60, has internal threads 56 which
are complementary to external threads 22 on the finish portion 18 of
bottle 12.

The double skirted closure design permits the use of a

relatively wide, annular, inwardly projecting ring 40 at the top of
20 collar 32. This relatively wide annular ring 40 provides rigidity to
collar 32 such that it can be readily snap-fit onto bottle 12.

The closure 52 is preferably made of polypropylene for good
frictional properties between the internal closure threads 56 and the
preferred polyethyiene exterior threads 22 oas finish portion 18 of

25 bottle 12. Inside <closure 52 there is preferably provided a
cardboard or other suitable liner 58, which seals against the top of
the finish portion 18 of bottle 12 when the closure 52 is installed
on the bottle. Because of the variation in thickness and
compressibility of liner 58, the location of teeth 62 relative to the

30 stdrt of internal closure threads 56 is preferably such that teeth 62
pass beyond the vertical extensions 36 of spring-like pushtabs 34
somewhat when closure 52 is fully assembled onto the bottle. This
minimizes the need for tight tolerances on mating parts.

The relationships of the mating parts of package 100 are

35 best shown in Figures 2 and 3, which are vertical cross-sectional
views of the bottle 12, collar 32, and closure 52 in their fully
assembled condition. The cross-section of Figure 3 {is taken at 90°

‘20 AT LY
are preferablyl|iftEgra
another. The t




-vertical exteiﬁﬁﬂnﬁqﬂﬁiﬁi|§ﬁgﬁ?ere with rotation of pawl s 2015 and cause
pusht abs 2007 fo be" resrlleﬁLly deflected inwardly. Gradual lead-in
ranps on paw § 70%5@@%%@ I he deflection. In general it 35 S
preferred that{- the edd~in Fanps exhibit a gradual inwardly directed
taper so as t¢ awﬁtﬂ*afsuﬂdEﬂ%lncrease in the reapplication torque required
to fully seatjthe closure 2002 bnto the finish 16 portion 2001. |If
desired, the matrng-surfaces—of vertical extensions 2008 may al so be
profiled, as generally shown in the crosg43sections

to * 2 cross-section of Figure 2 to better show anti-rotation lugs
28.
Figure 4 is a sectional view, taken along section line
IV-1V of Figure 2, which better shows how the teeth 62 on skirt 60 of
5 closure 52 interlock with the vertical extensions 36 of spring-like
pushtabs 34 once the closure has been fully installed on the bottle.
As will be appreciated by those skilled in the art, the
preloading of the spring-like pushtabs 34 described in connection
with the package embodiment of Figure 1 of the pfesent invention may

10 also be applied to many of the other package embodiments disclesed in
commonly assigned U.S. Patent 4,948,002 issued to Thﬁrnock et al. on
August 14, 1990 and incorporated herein by reference.

The particular method by which preloading of the
res111ent]y deformable spring-like pushtabs 34 will, of course, have

15 to be adjusted to accommodate the construction of the particular
package. For example, in a particularly preferred embodiment of the
present invention, resiliently deformable spring-like pushtabs 34 are
simply molded so that their uppermost ends project slightly beyond
the outermost surface of shroud 32 prior to applicatibn of the

20 closure 52 to the package. Application of the closure 52 to the
package causes a degree of resilient deformation of the spring-like

'pushtabs 34 so that in the assembled condition of the package, the
uppermost ends of spring-like pushtabs 34 are substantially flush
with the outermost surfaces of shroud 32.

25 For those embodiments of the shroud employing a simple
hinge-1ike connection between the spring-1ike pushtabs and the shroud
or collar, the auxiliary support members used to impart in-use
spring-like resistance to the innermost surface of the pushtabs may
be outwardly extended to a degree so as to produce a sifght initial

30 outward orientation of the pushtabs in relation to the surrounding
shroud prior to applicktion of the closure to the package.

The particular method employed to produce a resiliently
deformable spring-like pushtab configuration which will serve to
preload the outermost surfaces of vertical extensions 36 against the

35 corresponding innermost surfaces of the closure skirt 60 is
non-critical.



‘of Figures F&:ge tni.m ze the reapplication torque required to
fully seat Uj’dﬂdﬁ‘ﬁﬂfﬁﬁﬁﬁixno the finish portion 2001 of the 5
attachment PR1p0. " BotH™0 hgse features help to ensure that the user wll

properly regap Igﬁﬁ Gﬁg@ure to restore child resistance to the package
after the package odened. Continued rotation of closure 2002
causes pawl s 28Eb=te~ tthe wvertical extensions 2008, thereby
permtting vertical 10 extlensi ons 12008 and pushtabs 2007 to
resiliently “réetarm to—tre’| atched condition shown in Figures 7 and 7A
The finish portion 2001 is nolded so that the vertical ext ensi ons .
2008 exhibit an ufseg8eidedetutnearhish d2t &h¢ resente sareifigation. i thesonewhat

greater thaprésedti navertidhamayenlsf, t e eboivede beclkridtide?0ts. gredth this
advantage with child-resistant attachments of the type generally
disclosed in co-pending commonly assigned U.S. Patent Application
5 Serial No. B26,747 filed in the names of Peter W. Hamilton, Robert S.
Dirksing and Reuben E. Oder on January 28, 1992 and entitled ADULT
FRIENDLY CHILD-RESISTANT ATTACHMENT FOR CONTAINERS USED TO STORE
POTENTIALLY DANGEROUS MATERIALS. Child-resistant attachments of the
type disclosed in co-pending U.S. Application Serial No. 826,747 may
10 be formed separaiely from the bottle -or container used to house the
medicament or other potentially hazardous material and thereafter
secured to the bottle or container or they may be integrally formed
with the bottle or container.

_ Figure 6 shows a side view of d preferred child resistant
15 attachment 2100 of the type generally disclosed in co-pending
commonly assigned U.S. Patent Application Serial No. 826,747, said
attachment furthef embodying the present invention. Attachment 2100
is particularly well suited for use in conjunction with typical
cylindrical pharmaceutical bottles and vials to dispense
20 pharmaceutical products, such as tablets. However, the present
invention may also, if desired, be practiced to advantage using
containers having a noncylindrical cross-section,- as measured
perpendicular to the container’s vertical axis, e.g., elliptical
cross-secfions, rectangular cross-sections, etc. Attachment 2100
25 comprises finish portion 2001 and closure 2002. Finish portion 2001
and closure 2002 are preferably injection molded of polypropylene,
polystyrene, polycarbonate, or the 1like. Finish portion 2001
comprises attachment ring 2004 and tab ring or annular collar 2005.
while the annular collar shown in Figure 6 is generally cylindrical
30 in cross-section, it can, if desired, be of other cross-sectional
shapes, e.g., elliptical, etc., with the cantilevered pushtabs
(described in detail hereinafter) located at the opposed: ends of the
ellipse’s major axis. Bead 2003 on attachment ring 2004 is used to
secure attachment 2100 to a pharmaceutical package (not shown). Tab
35 collar 2005 is interrupted by slots 2006, thereby forming a pair of

opposed cantilevered pushtabs 2007, as shown in Figure 7.




15 situaiﬁﬁﬁbﬁﬁﬁ& M a4HBI lof cl osure 2002 to finish portion 2001 results

i n prel oad ng“of the VEerti ext ensi ons 2008 against the interior surface
of lock rihg|2@1€ gghel ci osure 2002 is fully seated, as shown in Figure
7A. The arfapgenent of threads 2009 and 2018 in conjunction 20 wth
vertical ekteénstons=2688~and pawl s 2015 s such that [atching of paw s 2015
past vertig¢al extensions 2 occurs nearly sinultaneously with the seating
of closure 2-onto rTrnlrsh-portion 2001, at which point seal |ip 2020
preferably engages fi rfiighrd dpes 2024 st pedtoomiavsedlof atthbhmenti 3100r €a@dnl y

fini oh portion b SEekiht R a5 EI9Pre By, TR PsBles) RLAEAY' S0e.
vertical extergtbes26Dstamgany rfioghrotatably and releasably securing closure
2002 to finish portion 2001. In the illustrated embodiment, the
5 first means comprises helical threads 2009 on the outermost surféce
of thread ring 2010. The closure 2002 includes second means
complementary to said first means for rotatably and releasably
securing the closure to the closure securement ring. In the
embodiment of Figure 7, the second means comprises threads 2018 on
10 the innermost surface of thread collar 2017 on closure 2002. While
any suitable releasable securement means, e.g., a combination of lugs

or screw threads. can be employed to rotatably and releasably secure
closure 2002 onto finish portion 2001, complementary screw threads
2009 and 2018, respectively, as shown in Figure 7 are particularly

15 preferred. -

The threads 2009 on the exterior surface of thread ring
2010 are preferably double lead threads. The pitch of complementary
threads 2009 and 2018 is preferably such that closure 2002 is fully
seated onto finish portion 2001 with approximately 180° of rotation.

20 The collar 2005, thread ring 2010, and attachment ring 2004
are preferably integrally molded and are generally concentric with
one another. The top of each spring-like pushtab 2007 has a vertical
extension 2008 which projects above the plane of the top edge of tab
collar 2005. The vertical extensions 2008 interlock with pawls 2015

25 on the innermost surface of lock ring 2016 of closure 2002 when the
closure 2002 is fully threaded onto finish portion 2001. A channel
2011, formed between the inner surface of tab collar 2005 and thread
ring 2010, accepts thread collar 2017 when closure 2002 is threaded
onto finish portion 2001. " '

30 During assembly of closure 2002 onto finish portion 2001.
pawls 2015 must rotate past vertical extensions 2008. However,
vertical extensions 2008 interfere with rotation of pawls 2015 and
cause pushtabs 2007 to be resiliently deflected inwardly. Gradual
lead-in ramps on pawls 2015 facilitate the deflection. In general it

35 is preferred that the lead-in ramps exhibit a gradual inwardly
directed taper so as to avoid a sudden increase in the reapplication
torque required to fully seat the closure 2002 onto the finish



‘t aper 202d Lhéf?¥¥ffim "'-2018 Is integrally formed with the cl osure 2002

whi ch includes Paw- 5205 and seal |ip 2020. Figure 7Ais a cross-sectiona
vi ew. of attdchggbéuéagﬁ%sf taken along section line Il-11 in Figure 6
Wth pushtialys pesition shown in Figures 7 and 7A, edges 2030 of
vertical extiensi-ops—2008--k npede counter-cl ockwi se rotation of paw s 2015
preventinc.attenpts to reopen the attachnment by rotating the closure 2002
in the cod —cfockwse dirr ecti on i ndecated by the arrow "T". 35

Cl earance in channel 2011 between the outer surface of thread collar

2017 and the inner surface of pushtabs 2007 noted as dinension "X' in
Fi gure 7 peportionsadoti ciléndesingdy dhelataténg isunfases of vertical extensions

2008 may also be profiled, as generally shown in the cross-sections
of Figures 7A and 8A, to minimize the reapplication torque required
to fully seat the closure 2002 onto the finish portion 2001 of the
5  attachment 2100. Both of these features help to ensure that the user
will properly reapply the closure to restore child resistance to the
package after the package has been opened.
Continued rotation of closure 2002 causes pawls 2015 to
clear the vertical extensions 2008, thereby permitting vertical
10 extensions 2008 and pushtabs 2007 to resiliently return to the
latched condition shown in Figures 7 and 7A. The finish portion 2001
is molded so that the vertical extensions 2008 exhibit an
unrestrained maximum exterior dimension which is somewhat greater
than the inside diameter of the closure lock ring 2016. In this
15 situation, application of closure 2002 to finish portion 2001 results
in preloading of the vertical extensions 2008 against the interior
surface of lock ring 2016 when the closure 2002 is fully seated, as
shown in Figure 7A. _
The arrangement of threads 2009 and 2018 in conjunction
20 with vertical extensions 2008 and pawls 2015 is such that latching of
pawls 2015 past vertical extensions 2008 occurs nearly simultaneously
with the seating of closure 2002 onto finish portion 2001, at which
point seal 1ip 2020 preferably engages finish taper 2025 to form a
seal. Thié is readily achievable, since- the thread 2009 is
25 integrally molded with the finish portion 2001 that includes the
integrally formed pushtabs 2007, vertical extensions 2008 and finish
taper 2025 while the thread 2018 is integrally formed with the
closure 2002 which includes pawls 2015 and seal 1ip 2020,
Figure 7A is a cross-sectional view of attachment 2100
30 taken along section line II-II in Figure 6. With pushtabs 2007 in
the pdsition shown in Figures 7 and 7A, edges 2030 of vertical
extensions 2008 impede counter-clockwise rotation of pawls 2015
preventing attempts to reopen the attachment by rotating the closure
2002 in the counter-clockwise direction indicated by the arrow "T".
35 Clearance in channel 2011 between the outer’ surface of
thread collar 2017 and the inner surface of pushtabs 2007 noted as
dimension "X" in Figure 7 permits sufficient inward deflection of

=4
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17 pusht ab ”u, 1.uunlnylp sition shown in Figures 7 and 7A that the
vertical eixtlen @iﬁ%@@g wi ljl clear paw s 2015 when the user concurrently
depresses pu hﬁgg a d applies an unscrewing toroue in the direction
of arrow "fl"jto the clncu e 12002. 5 : Figure 8 is a view of
attachnent 2100 t'aken at a ploi nt corresponding to section line I-1 of

Fi gure 6, s—2007 deflectéd inwardly. In order to unscrew

closure 2002 “from fini sh portion 2001 once the closure has been fully

assenbl ed, sufficient manual pressure nust be applied to opposed pushtabs
2007 in the Pushtabs 2007 from the position shown in Figures 7 and 7A that the

vertical extensions 2008 will clear pawls 2015 when the user

concurrently depresses pushtabs 2007 and applies an unscrewing torque

in the direction of arrow "T" to the closure 2002. '

5 Figure 8 is a view of attachment 2100 taken at a point

corresponding to section line I-1 of Figure 6, but with pushtabs 2007

deflected inwardly. In order to unscrew closure 2002 from finish

portion 2001 once the .closure has been fully assembled, sufficient

manual pressure must be applied to opposed pushtabs 2007 in the

10 direction indicated by arrows "P" in Figure 8 such that the vertical

extensions 2008 on pushtabs 2007 disengage the pawls 2015 on the

innermost surface of lock ring 2016 of closure 2002. The squeezing

force required to depress pushtabs 2007 is preferably great enough to

be difficult for a child, yet low enough that people using the

15 medication, such as arthritics, can readily depress the opposing

pushtabs 2007 while concurrently applying an unscrewing torque in the

direction of arrow "T" in Figure 8A to the closure 2002. The

preferred squeezing force "P" for the pushtabs 2007 to provide child

resistance without imposing undue difficulty for adults with impaired

20 manual dexterity is believed to be within the range of about 0.5
pounds to about 5 pounds.

In addition, pushtabs 2007 are preferably substantiaily
flush with the outermost surface of tab ring or collar 2005 when the
closure 2002 is fully secured in place so that simply grasping the

25 collar about its entire periphery and squeezing is unlikely to permit
both of the vertical extensions 2008 on the opposed pushtabs 2007 to
become inadvertently disengaged from pawls 2015 at the same time an
unscrewing torque is being applied to the closure 2002. Rather. a
conscious decision to squeeze the opposing pushtabs 2007 must be maae

30 by the user to initiate the opening process, and this must .be
accompanied by a concurrent application of unscrewing torque to the
closure 2602 to proceed further. This minimizes the chance that a
child will be able to remove closure 2002 simply by squeezing the
entire periphery of tab collar 2005 in his or her hand while trying

35  to unscrew closure 2002.

' Figure B8A is a cross-sectional view of attacnment 2100
taken at a point corresponding to section line II-II of Figure 6. but



10 dir ;gﬁz'!r 77%§g§§E§ arrows "P" in Figure 8 such that the verti-ca
ext ensi ons 54uo’un pus $ 2007 di sengage the pawl s 2015 on the i nnernost
fi

surface of closure 2002. The squeezing force required to
 depress u gggéggggﬁfhjpﬁeferably great enough to be difficult for a
child, yet il ¥ _ peopl e using the 15 medi cati on, such as
arthrltli&; can readily depress the opposing pushtabs 2007 while

concurre apptyngarunscrewi ng torbie in the direction of arrow "T"
in Figure B8A to the closure 2002. The preferred squeezing force "P"

0Tt cul by f oSy 2be e RERRERE 2G50t he SRRA TSR e 18, 1o Bel Teved to
be within thevithnpushodbsaldodt defbecpedintwardiyaboterticgdoertihsions 2008 are
thus shifted to a position wherein edges 2030 no longer impede
counter-clockwise rotation of pawls 2015 on lock ring 2016 in the
§ direction indicated by the arrow "T". The user of child resistant
attachment 2100 is then able to further rotate closure 2002 in a
counter-clockwise direction, thereby causing the closure 2002 to rise \
above vertical extensions 2008 and release the engagement of threads
2009 and 2018 on thread ring 2010 and thread collar 2017,
10 respectively. This permits closure 2002 to be completely removed
from finish portion 2001. '

Figdre 9 is a partially segmented side elevation view of
still another alternative embodiment 2500 of a child reﬁistant
attachment of the present invention. However, as can be seen from

15 Figures 9 and 9A, finish portion 2501 of child resistant attachment
2500 is integrally molded as a sihg]e component with vial 2550.
Closure 2502 is shown unassembled from finish portion 2501 in Figure
8. A portion of the tab collar 2505 is shown partially segmented to
expose channel 2511 which accepts thread collar 2517 of closure 2502.

20 Tab ring or collar 2505 is interrupted by slots 2506 to form a pair
of opposed cantilevered spring-like pushtabs 2507. Pushtabs 2507
have vertical extensions 2508 which project abave the plane of the
upper surface of tab collar 2505.

Figure 9A shows a cross-sectional view of child resistant

25 attachment 2500 and vial 2550 with closure 2502 in a fully assembled
condition, said view be taken through the opposed pushtabs 2507. The
lowermost end of attachment ring 2504 is integrally moided to the
uppermost end of vial 2550. Complementary threads 2509 and 2518 on
the outermost surface of thread ring 2510 and the innermost surface

30 of thread collar 2517, respectively, secure closure 2502 onto finish
portion 2501. Vertical extensions 2508 interlock with pawls 2515 on
the innermost surface of lock ring 2516. As with the embodiment of
Figures 6-8A, the finish portion 2501 is molded so that the vertical
extensions 2508 exhibit an unrestrained maximum exterior dimension

35 which is somewhat greater than the inside diameter of the closure
lock ring 2516. In general, operation of child resistant attacnment




- In additi n,,,gr-¢-ﬁﬁsw 7 are preferably substantially flush with the

outernnst}%ﬂ%#f g T fging or collar 2005 when the closure 2002 is fully
secured ijn jplace-sotHatr|sijnply grasping the 25 collar about its entire
peri phery ndzgggg_‘j: ilsfunlikely to permt both of the vertical
ext ensi ons {2008~ on t hé” odpdsed pusht abs 2007 to becone inadvertently
di sengaged frompaw:-s:2015 jat the sanme tine an unscrewing torque is being
applied tjo the closure 2002. Rat her, algonscious deci sion to squeeze the
opposi ng pushtabs-2007 must be nade 30 y the wuser to initiate the
opening process, and this nust be acconpanied by a concurrent
application of SGI. e, rgu S L@ t e .
This mnim zesz%ek?eqéh\gﬁ@g] attrﬁé‘.tg gh%:ﬁl(?é(}%\ymﬁlgéla bg a%ﬁg‘?dt o&rsgfr%}@g gltf)gﬂlﬁ‘gﬂéow
sinply by sque®0ag t he |

. It is believed that the package designs, attachment designs

ana processes described herein and their intended advantages will be
s understood from the foregoing description. It will, of course, be
apparent. to those skilled in the art that various changes may be made
in form, construction, and arrangement without departing from the
spirit and scope of the invention and it is intended to cover in the
appended claims all such modifications that are within the scope of

D

10 this invention.



. entire peihﬁ.éiy {Csi prdEE lar 2005 in his or her hanmmmBh&ﬂHbgﬂéagRéﬁa dto
unscrew dl gsure 2002 Fi une 8A is a cross-sectional VI

2100 takgn |at2& ABGAG9& o r ésoonding to section line I1-1 \Ifumlm

18 showi g |t he attachnen 100 in the condition shown in

W t h pusht abs=2007-defTectgd i nwardly. Vertical extensions 2008 are t hus

shifted tljo_a position wher¢in edges 2030 no | onger inpede counter-clockw se
rotation of paw s 2015 on [ock ring 2016 in the

but

CLAIMS:

1. 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 base portion and a
finish portion;

(b) first means for releasably securing a closure to said
finish portion of said bottle, said first means being
secured in fixed relation about the periphery of said
finish portion;

(c) a collar secured in relation to said base portion of
said bottle, said collar including at least one
resiliently deformable pushtab having a vertical
extension projecting above the uppermost surface of
said collar, the uppermost end of said pushtab being
inwardly movable relative to the rest of said collar
when a squeezing force is app]1ed to said uppermost
end of said pushtab; and

(d) a closure. having at least one skirt and including
second means for cooperating with said first means to
rotatably and releasably secure said closure to said
bottle, said closure also having at 1ieast one
interlocking tooth on the innermost surface of said
skirt, said interlocking tooth being so shaped and
positioned that it will deflect said vertical
extension of said resiliently deformable pushtab when
said closure is rotatably secured onto said finish
portion of said bottle, but will prevent removing said
closure from said finish portion of said bottle by
rotating said closure in the reverse direction unless
said resiliently deformable pushtab on said collar is
first depressed to disengage said pushtab vertical
extension from said interlocking tooth, said

[
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at t achnmgnt gk&ﬁ is theénfable to further.rotate clos
count er % Gd9%% r ¢c i on, thereby causing the cI |se above
vertigall extensi ons 2008 and rel ease the engagenent of t r S

2018 ¢n thread ring 201p and thread collar 2017, 10 respectlvely ThIS

perm - Q02..tp be conpl etel?l renoved fron1f|n|sh portion 2001.
Fi gure 9 is a partlally segnented si de el evation view of still another
al ternative enbodi ment 2690 ieftly defoxmapbei pushtab abavionnemt undeformedpr esent

invention. However, aScsﬁngbﬁatse@nwﬁmmﬂm cils@UripserFepttedbetddeni sSh
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outermost surface of said vertical extension on said
pushtab whenever said closure is fully secured onto
said finish portion of said container, whereby said
pushtab is resiliently deformed, at least to a degree,
whenever said closure is fully secured onto said
finish portion of said container so that said vertical
extension on said pushtab exerts a preloading force
against the innermost surface of said closure skirt.

2. A package suitable for storing and dispensing
potentially dangerous material, said package being resistant to
opening by children yet reédi1y openable by adults, said package
comprising:

(a) a bottle for confaining said potentially dangerous

material, said bottle having a base portion and a
finish portion; _

(b) first means for releasably securing a closure to said
finish portion of said bottle, said first means being
secured in fixed relation about the periphery of said
finish portion, said base portion and said finish
portion being interconnected to one another by a
shoulder portion which converges in the direction of
said finish portion;

(¢) a collar secured in relation to said shoulder portion
of said bottle, said collar including at least one
resiliently deformable pushtab having a vertical
extension projecting above the uppermost surface of
said collar, the uppermost end of said pushtab being
inwardly movable relative to the rest of said collar
when a squeezing force is applied to said uppermost
end of said pushtab; and

(d) a closure having at least one skirt and including
second means for cooperating with said first means to

. releasably secure said closure to said bottle, said

| l"l"l llllll lllll Illll I Illl-f
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2546 pat
collar 2505 is iinterrupted by slots 2506 to forma pair of opposed

spring- Ilke pushtabs 25@7. Pusht abs 2507 have verti cal
8 whigh-proj ect above the plane of the upper surface of tab

col lar 2505. Figure 9A shiwgre nrsesrews@g:tarcomlstvdnevmtrmkhﬁlg a6t ANt 25

condi t1on, said view be LAEMYmPeLaHRTHE"sh 385 Rstunbatd iBeRTocking

| oner nost end of attachmbeethr ibegn@som $hapedit engd spdsyt iomededhito itthewidipper nost

end of vial 2550. Conpl gaPRcer ¥atd Veptical SQRUHForl T8 39d resiliently

' deformable pushtab when said closure is advanced onto

said finish portion of said bottle, but will prevent
removing said closure from said finish portion of said
bottle unless said resiliently deformable pushtab on
said collar is first depressed to disengage said
pushtab vertical extension from said interlocking
tooth, said resiliently deformable pushtab having an
undeformed configuration which will cause interference
between the innermost surface of said closure skirt
and the outermost surface of said vertical extension
on said pushtab whenever said closure is fully secured
onto said finish portion of said container, whereby
said pushtab is resiliently deformed, at least to a-
degree, whenever said closure is fully secured onto
said finish portibn of said container so that said
vertical extension on said pushtab exerts a preloading
force against the innermost surface-of said closure
skirt.

SRCREY :Jdassenbled fromfinish portidhis m@d A
&32 colil d&r 2505 is shown partially seg ‘
1hccepts thread collar 2517 of closu Tab

3. A package suitable for dispensing medicament tablets or
the like, said package being resistant to opening- by children yet
readily openable by adults, said package comprising:

(a) a bottle for containing said medicament tablets, said

bottle having a base portion;

(b) first means for releasably securing a closure to said

" finish portion of said bottle, said -first means being
secured in fixed relation about the periphery of said
finish portion, said base portion and said finish
portion being interconnected to one another by a
shoulder portion which converges in the direction of
said finish portion;

(c) a collar secured in relation to said shoulder portion

of said bottle, said collar including a pair of

AR YRR



't he OUtﬂﬁgbéfﬁgk@ﬁé§ﬁfwff

“ithread ring 2510 and the |nne |aceaf
thread cdl T ar 2517, rejp'ctlvely secure cl osure 2502 aﬂ&é%@gnﬁgpon
2501. \eritigg ABBUSIGI 2508 interlock with paw s 2515 “mm
surfacg af lock ring 2916. As with the enbodi nent of Fig
fini sh port+on-256Fs~

jl ded so that the vertical exten5|ons 2508 exhi bi t
an unrestrai ned maxi num gxterior dinmension 35 whi ch is sonmewhat greater
than thé T nsrde diranet'er of the closu?% Iock rlng 2516. | n general,

operation of child res'rsets?plen%w ag FE able sprmg -1ike pushtabs Tlocated

approximately 180° from one another on the periphery
of said collar, each of said resiliently deformable
spring-like pushtabs having a vertical extension
projecting above the uppermost surface of said collar,
“the uppermost ends of said pushtabs being inwardly
movable relative to the rest of said collar when
opposed squeezing forces are applied to said uppermost
ends of said pushtabs; and ,

(d) a closure having at Tleast one skirt and including
second means for cooperating with said first means to
releasably secure said closure to said bottle, said
closure also having a pair of interlocking teeth
located approximately 180° from one another on the
innermost surface of said skirt, said interlocking
teeth being so shaped and positioned that they will
deflect said vertical extensions of said resiliently
deformable spring-like pushtabs when said closure is
advanced onto said finish portion of said bottle, but
will prevent removing said closure from said neck
portion of said bottle wunless said resiliently
deformable spring-like pushtabs are first depressed to
disengage said pushtab vertical extensions from said
interlocking teeth, said resiliently deformable
pushtabs having an undeformed configuration which will
cause interference between the innermost surface of
said closure skirt and the outermost surface of . said
vertical extensions on said pushtabs whenever said
closure is fully secured onto said finish portion of
said container, whereby said pushtabs are resiliently
deformed, at least to a degree, whenever said closure
is fully secured onto said finish portion of said
container so that said vertical extensions on said
pushtabs exert a preloading force against the
innermost surfaces of said closure skirt.
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the fordgdi-a f-BEEoN. It will, of course, be apparent to t hose
skillediin the art that vdri ous changesmay be nmade in form construction,
and ar r angerertWERout —departing fromthe spirit and scope of the

invention and it is ifteAdellitdoreoiseint nttichmappaoded cdndbimeraklitabtd
modi ficati onseofhafopify Mdd! & shBSiR§ORGt Mt 1dAy  ddibErdudY GREEAYY, said
attachment being resistant to opening by children yet readily
openable by adults, said child resistant attachment comprising:
(a) a finish portion having a closure securement ring
including first means for rotatably and releasably
-securing a closure to said closure securement ring on
at least one of its surfaces, means for securing said
finish portion to said container, and an annular
collar, generally concentrically aligned with said
closure securement ring, interrupted by at least one
pair of slots, thereby forming at least one
resiliently deformable cantilevered pushtab having an
exposed surface contour which generally conforms to
the exterior surface contour of the adjacent portions
of said annular collar to minimize the chance of
inadvertent depression thereof when said annular
collar is grasped, said pushtab having a vertical
extension projecting above the uppermost surface of
said annular collar, the uppermost end of said pushtab
bejng inwardly movable relative to the rest of said
annular collar when a squeezing force is applied to
said uppermost end of said pushtab; and
(b) a closure having a first skirt including on at least
one of its surfaces second means complementary to said
first means for rotatably and releasably securing said
closure to said closure securement ring on said finish
portion and a second skirt external to first skirt,
said closure also having at least one interlocking
pawl on the innermost surface of said second skirt,
said interlocking pawl being so shaped and positioned
that it will deflect said vertical extension of said
resiliently deformable pushtab when said closure is
rotatably secured onto said finish portion, but will
prevent removing said closure from said finish portion
by - rotating said closure in the reverse direction
unless said resiliently deformable cantilevered
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terial, said package being resi
enabl e by adul ts, said package c
ing said potentlally danger ous naterla sal

one resiliently defornable

interlocking paw said resiliently deformable
cantilevered pushtab having an undeformed
configuration which will cause interference between
the innermost surface of said second closure skirt and
the outermost surface of said vertical -extension
whenever said closure is.fu11y secured onto the finish

portion of said container.

5. The child resistant attachment of Claim 4, wherein said
attaching means for securing said finish portion to said container
comprises an attachment ring including a securement means which mates
with a corresponding securement means on said container so as'to
resist separation of said child resistant attachment from said
container, especially by children, once said child resistant
attachment is fully assembled onto said container.

6. The child resistant attachment of Claim 5, wherein said
securement means permits unlimited 360° rotation of said child
resistant attachment relative to said container about a vertical axis
passing through the center of said child resistant attachment while
maintaining said finish portion securely attached to said container,
théreby further frustrating attempts by children to gain access to
the contents of sajd container.

7. The child resistant attachment of Claim 4, wherein said
finish portion of said child resistant attachment is permanently
secured to said container.

8. The child resistant attachment of Claim 7, wherein said
finish portion of said child resistant attachment is permanently
secured to said container by integrally molding it therewith.

9. The child resistant attachment of Claim 4, wherein said
first and second means for rotatably and releasably securing said
closure to said closure securement ring comprises complementary screw

L,

i (100) suitable for storing anthig$ EHQWReplaced

g by
ottI

(14) and a finish portion (18); (b) flrst means

~Sa: st! neans being secured in fixed relation about the
peri phery of said fini Sipuplotabi on; s¢id annal@olviag (S2Firsecdeprebsked rg ation

to said base portion (14ke ﬁagﬁtgablao?gf%ﬁtabs% et &1 BktenFiddd sanJ east
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havincin’ﬁé$#ﬁ@ér:e%fgﬁ;|on (36) projecting above the uppg pestH M&kd
sai d goljl'ar, the upperngst end of said pushtab being inwar

rel atijv tgﬁhaamg% of jsaid collar when a squeezing force

sai d upgernost end of {said pushtab; and (d) a closure (52) having at
Ieastto SRt ¢60y~and i ncl udi ng seco?€ means (56) for cooperating with
said first neans (22) tq rotatably and | easably secure said closure to

sai d burrré” Tile cl a a e th (62)
on the |nnerrm Sur @‘%@%f Lasfa gﬁxﬁkﬂg éé i(# %CR@SS {Uer ‘)Ia?%(n t%gf W bei ng
so shaped andhgesdvt ifereimet Hatpai\t ofi 19pPaead aesiLientlw clefpoeabl expushsabsm of

sai d resiliemnalin eéﬂwéablatemfah@bth@?éan \&h@mh‘é?m ghﬂﬁ'é'i@sdrs. {Raéad! y

secured onto _sai 8T%{)rtlon said bottle, but wll prevent
removi ng sai & B?déﬁ pPP payls- fInISh portlon of said bottle by

10. The child resistant attachment of Claim 9, wherein the
squeezing force required to depress said opposed resiliently
deformable pushtabs a sufficient distance to disengage said vertical
extensions from said interlocking pawls is in the range of about 0.5
pounds to about 5 pounds.

11. The structure of Claim I, Claim 2, Claim 3 or Claim 4,
wherein said preloading force exerted by the vertical extension of
each of said opposed resiliently deformable pushtabs.against the
innermost surface of said closure skirt is between about 0.01 pounds
and about 2 pounds.

12. The structure of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein each of said resiliently deformable pushtabs on said collar
is joined to said collar at its lowermost end via a cantilevered
connection, whereby each of said resiliently deformable pushtab
resists said squeezing force applied to its uppermost end by -acting
as a beam spring through its cantilevered connection to the remainder
of said collar.

13. The structure of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said first and second means for releasably securing said
closure onto said finish portion of. said bottle comprise
complementary screw threads.

14. The structure of Claim 1, Claim 2 or Claim 3 wherein
said collar is secured in relation to said bottle by means of at
least one groove on said bottle or said collar and at least one
complementary ring on the other of said bottle or said collar.

15. The structure of Claim 14 further including at Tleast
one anti-rotation lug on said bottle and a complementary recess on

R ) 0 o



. rotatj ng
def or

H n the reverse direction unless §@$ E$B immd
aid collar is first depressed to
pusht fion (36) fromsaid interlocking t

resi | eptly-deforpable jpusht ab havi ng an undef or ned conflguratlon mhlc
wi || kcause interferencd between the innernost surface of said closure skirt
(60) = : et surface of saigh vertical extension (36) on said
21 pushtab mhenever said closure is fully secured onto said finish portion

of 'said conai Rfing CP¥HLIE UF Safk B IA wRéelly PUIH A1GAYs bRedeitld | eNt!Y
from rotating relative to said bottle when removal torque is applied
to said closure without first depressing each of said resiliently
deformable pushtab to disengage each of said pushtab vertical
extensions from the interlocking tooth on the skirt of said closure.

16. The structure of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said interlocking tooth on the innermost surface of the skirt
of said closure exhibits a cam shaped surface of gradually decreasing
radius which will gradually deflect the vertical extension of said
resiliently deformable pushtab when said closure is advanced onto
said finish portion of said bottle, but which will permit said
vertical extension to snap back ‘toward its undeformed condition
immediately upon passage of the interlocking tooth beyond said
vertical extension of said pushtab, whereby the user is provided with
an audible signal that the package has been rendered child resistant
for the next dispensing cycle.

17. The structure of Claim 16 wherein said vertical
extension of said resiliently deformable pushtab and said
interlocking tooth on the skirt of said closure are provided with
mating surfaces which will tend to more tightly interlock said tooth
and said vertical extension with one another if removal torque is
applied to said closure without first depressing the uppermost end of
said pushtab.

18. The structure of Claim 1, Claim 2 or Claim 3 wherein
said closure skirt containing said interlocking tooth comprises an
outermost skirt.
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"def or ned, gﬁ?“[‘ ,géee, whenever said closure (52) is fully secured
onto said

- S s it e~ Wi

fiini ' 18) of said container so that said vertica
ext ensi on |( 36) éghkggﬁ%ﬁgu<h&ab exerts a prel oading force against the
i nnernost surface of saidliclosure skirtyg 60). 2. A package according to
claim1, characteérized in that said base portion (14) and said portion (18)
are interconnected:fe:anE“another by a shoul der portlon (16) which
converges in t res hg& of said finish gortlon ) A package
according to c ﬁ AL PRCEAGENHANA GSBRELQADEBrLQszNGncIud|ng a
pair of re5|I|e ornable spring-like pushtabs (34) |ocated
approxi matel y 180[err] fromone another on the periphery of said collar,

each of said resiliently deformable spring-like pushtabs having a vertical
extension (36) projecting above the uppernost surface of said collar.

- ABSTRACT OF THE DISCLOSURE

A package for storing and dispensing potentially dangerous materials,
such as medicament tablets or the like, said package being resistant to opening
by children but readily openable by adults. In a particularly preferred
embodiment, the package comprises a bottle, a collar which is secured in
place over the uppérmost portion of the bottle and a closure which is secured
to the finish portion of the bottle by means of complementary screw threads.
The collar i>referably includes a pair of resiliently deformable spring-like
pushtabs. In a particularly preferred embodiment, the spring-like pushtabs are
generally oﬁtwardly directed prior to application of the closure to the package.
Advancing the closure onto the packége causes a degree of resilient
deformation of the spring-like pushtabs so that the vertical extensions of the
pushtabs are in contact with and exert a preloading force against the

corresponding innermost surfaces of the closure skirt.

Figure 1
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- 4. A ="£ﬁ§§ﬁ§t' ~"fg£¢tachnent (2100) for a container suitable for

storing aiﬁwaraﬁfﬁgrﬁﬁetotentialIy dangerous material, said attachnment

1

i, e A

bei ng remsﬁ%ﬁﬂ_i§¥ﬁﬁ£n ng by children yet readily openable by adults, said
child resistant attachnent conprising: (a) a finish portion (2001) having
a closuge=securenment ringi (2004) including first neans (2009) for rotatably
and reIéasabL¥_secuLLng_a closure (2002) to said closure securenent ring on
at |least oné Tts surfaces, nmeans (2003) for securing said finish portion to
said container, and an annul ar collar (2 9%%, general ly concentrically
aligned with spid closure securenent ring/ <¥nterrupted by at |east one pair
of slots (2006), thereby formn t least one resiliently defobppbl €

cantil evered pus.éab (200 avf an exposed suface contour ich E;B
general ly confbru.lyf o extyY i or surface contour of
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~the adj ac =xpdi d annul ar collar to mnimze the chance of
I nadvert Eﬂﬂﬁﬁﬁgﬁﬁgg tégfeof when said annul ar collar is grasped, said

pusht ab i ng a verticall dxtension (2008) projecting above the uppernost
surface of saRd AUGPES colil ar (2005), the uppernost end of 22 said
pusht ab i g |nmardly mivgbl e relative to the rest of said annular collar
when a s - oree~T8 dpplied to said uppernost end of said pushtab;

and (b) a closure (2002L_haV|ng a firs?/Skirt (2017) including on at
| east one of its
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- surface ﬁs-nbmﬁ-me né%%é 58) conplenmentary to said first neans (2009) for
r ot at ably and T el easabl Securing said closure to said closure securenent

n (2001) and a second skirt extenal (2016) to
¢ai d closure al so having at |east one interlocking
pawl (2415y—en—ttre=imiter mpst surface of sajd second skirt, said

i nterl odgking pawl _bei ng_s9 shaped and poéﬂﬁioned that it will deflect: said
verti cal™&xtension of said resiliently deformabl e pushtab (2007) when said
closure is rotatably secured onto said finish portion, but will prevent
removing said closure fromsaid finish portion by rotating said closure in
the reverse direction unless said resiliently ormabl e cantil evered
pushtab on said annular ring ( )ifsiijst cé%%rssed to di sengage said
pushtab verti cal e§56psion 20 fromsSaid interlocking pawl (2015), said
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‘resilientl = A&P_ ﬁ;@ sénli | evered pushtab having an under f or med
configurati o;%gh(mgéaﬁél - {cause interference between the innernost surface
of said se¢o ift (2016) and the outernost surface of said
vertical ;extension (2008) phenever said closure is fully secured onto the
finish port| on of "SAr d“(:ontai ner characterized in that said pushtab is

pr el oaded ragai-nst=—t-4 nost surface of said second closure skirt
(2016). 5. The child resistant attachment accordi ng to claim4
characterized in that said attaching means (2003) for securing said finish
portion (2001) to said container conprises an attachnent ring (2004)

i ncludi ng a securenent neans (2003) \Maj_y mates with a correspondi ng
securenment means on said container so as ‘Yo resist separation of said child
resistant attachment from said container, especially by

2 i)
7|




prob et b

‘chil dren, onc ﬁ%;&@ﬁ}égf‘ét’h attachnment is fully assenbled onto said
container. 6.} ['TRE"CHITd tésistant attachment according to claim5b
characterizedlip tZﬁTAU&t?ggse%cu{renent means (2003) permts unlimted
360[err] rotatipn of said chidd resistant 23 attachnent relative to said
cont ai ner about FerverEFeat=axi | passi ng through the center of said child

resistant attachment while mai r]’tai ning said finish portion (2001) securely
attachnent to said conrarner"Thereby fu/her frustrating attenpts by
children to gain access to the contents to said container. 7. The child
resi stant attachnent according to claim4 characterized in that said

Fig. 5



" finish port{iRER]ALHMIB} 3 child resistant attachment is permanently
secured to [aFt-coiE i The child resistant attachment according to
claim4 ch tgﬁig&ﬂgﬁléthau said first (2009) and second neans (2018) for
rotatably apd| r&leasa g séc@ring said closure (2002) to said closure
securement |ibhg-{2004)-—canpriises conpl enentary screw threads, wherein said
annul ar collar includes two pairs of slots (2006), thereby formng a pair
of opposed resi|Fentty detor mabl e pusht®&fs (2007) having vertica

extensi ons (2008) thereon and wherein said closure includes a pair of
opposed pawl s (2015). 9. The child resistant attachnment according to
claim8 characterized in that said the squeezing force required to depress
sai d opposed resiliently deformbl e pushtabs a sufficient distance to

di sengage said vertical extensions (2008) from
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; ] W“@&g@ (2015) is in the range of about 2.22 N to about
\ & 2855 poatind to about 5 pounds). 10. The child resistant

r égﬁbﬁg t gblje for storing and dispensing potentially dangerous

, (o) i ferf being resistant to opening by children yet readily
hy_adul ts,  sdi d child resistant_container conprising: (a) a
rtion (2501) hgving a thread ri7r{8 (2510) including first neans
(2518): #~o=—tet-at-ably—and rel easably securing a closure (2502) to said
thread ring on at | east one of its surfaces, and a tab collar (2505),
generally concentrically aligned with said thread ring, interrupted by at
| east one pair of slots (2506), thereby formng at | east one resiliently
def ormabl e cantil evered pusht agoé§507) havi ng an exposed surface contour

whi ch general |y opggforns to t terimogsu\rface cont mgmc}f t he

finishl po
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© 24 adj ac PATERAGT iiEld annul ar col lar to mininize the chance of

i nadvert entZig set-pr-tierieof when said annul ar collar is grasped, said
pushtab h vi n&g&@r@ggﬂ ext ensi on (2508) projecting above the uppernost
surface o ah t ¢l ar (2505), the uppernost end of said pushtab being
I nwar dl y mcabl e relativel tio the rest of said annular collar when a
squeezi ngjforce i's applied o said upperrst end of said pushtab; and (b)
"a cl osure}(2502) hawi-rg-a-flrst skirt (2017) including second means (2518)
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conpl e g@?ﬁﬁ{iM?ggﬁﬁﬁﬁxEt means (2509) for rotatably and rel easably

securin FaeTo8UT 6 aid thread ring (2510) on said finish portion
(2501) an gzﬁe i t%external (2516) to said first skirt (2517), said
cl osur e talis aV|ng at eqst one interlocking paw (2515) on the innernost
sur f ace tof kifrt, said interlocking pawl being so shaped and

positio gg;ggLF%%f%%Lngéflect said vertical extension of said resiliently
def or mabil- 50/7) when said cl osuPédi s rotatably secured onto said
finish portion, but will prevent renoving said closure fromsaid finish
portion by rotating said closure in the reverse direction unless said
resiliently deformable cantil evered pushtab on said tab collar (2505) is

first depressed to di sengage said pushtab vertical extension (2508) from

said interlocking pawl (2515), said resiliently deformable cantil evered
pusht ab
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having an undeformed configuration which will cause interference between

t he-tmner nost surf ag: -d--second cl osure skirt.. (:2516)...and..t he. Qut.ernost

surface of said ver %E%L‘—gt&ﬁ’v{ﬁﬁé‘l 'EEES%) whenever  sai‘d- ré s fully:

secured onto the fi Urt'ton--f""-’: d container, characterized: i.n: that _'-
said pushtab is pre oadﬁgga‘ﬂfé% thel i nner nost su(face of sai d~second el
closure skirt (2516 arttd’i siid finish portion(2501). ~i s::i .nt. egral I,_,y
mol ded with said chil d.resist tli mer. The structuse aceerding:1o..-;
claim1, clai.m4 or}claiml10 char actefized in that said prel oaded force” :
exerted by N8 ert | —leach of said -opposed r.esil.ien |It _ -;
Tt s

def or mabl e pusht abs agal nst the |nnerm)st sur f ace-of -sai d--¢l-osure sk

bout ounds and about 2
ggfj\h\ﬁ:\;} abqut OAO4pg'ckag%n91O%S)Os%tat§e or storqnag %lrjtd glspens ng potentially dangerous

material, said package being resistant to opening by children yet readily openable
by adults, said package comprising:

(a) a bottle (12) for containing said potentially dangerous material, said bottle
having a base portion (14) and a finish portion (18);

(b) first means (22) for releasably securing a closure to said finish portion (18)
of said bottle (12), said first means being secured in fixed relation about
the periphery of said finish portion;

(c) a collar (32) secured in relation to said base portion (14) of said bottle,
said collar including at least one resiliently deformable pushtab (34)
having a vertical extension (36) projecting above the uppermost surface of
said collar, the uppermost end of said pushtab being inwardly movable
relative to the rest of said collar when a squeezing force is applied to said
uppermost end of said pushtab; and

(d) a closure (52) having at least one skirt (60) and including second means
(56) for cooperating with said first means (22) to rotatably and releasably
secure said closure to said bottle, said closure also having at least one
interlocking tooth (62) on the innermost surface of said skirt (60), said
interlocking tooth being so shaped and positioned that it will deflect said
vertical extension of said resiliently deformable pushtab (34) when said
closure is rotatably secured onto said finish portion (18) of said bottle, but
will prevent removing said closure from said finish portion of said bottle by
rotating said closure in the reverse direction unless said resiliently
deformable pushtab on said collar is first depressed to disengage said
pushtab vertical extension (36) from said interlocking tooth (62), said
resiliently deformable pushtab having an undeformed conﬁguration which
will cause interference between the innermost surface of said closure skirt
(60) and the outermost surface of said vertical extension (36) on said

* [+ L M s *



25 12 The st r et o claim 1, claim4 or claim10
characteri zed ip

: ks=&alld resiliently deformble pushtabs (34) on
said collar (32
cantil evered copn cti%ﬁ%&?e

siild collar at its |lowernost end via a
each of said resiliently deformable _
pushtab resistsispid saueezin rce applied to its uppernost end by acting
as a beam sprinp through its cantj | evered connection to the remi nder of
said collar. 13 —Re-Shted-ut-e-laccording to2elaiml, claim4 or clai mbllo
gggL?f;gr;S?g Lpotsnfteosgg I?.ﬁr@veufsal cogﬁire 1s?tﬁl?%eggrg Son{oSgS |dft"(rairshrp%lrtﬁ){;lwscgIc y

said container, characterized in that said pushtab (34) is resiliently

deformed, at least to a degree, whenever said closure (52) is fully secured
onto said finish portion (18) of said container so that said vertical
extension (36) on said pushtab exerts a preloading force against the
innermost surface of said closure skirt (60). '

2. A package according to claim 1, characterized in that said base portion (14) and
said portion (18) are interconnected to one another by a shoulder portion (16)
which converges in the direction of said finish portion.

3. A package according to claim 2, characterized in that said collar (32) including a
pair of resiliently deformable spring-like pushtabs (34) located approximately 180°
from one another on the periphery of said collar, each of said resiliently
deformable spring-like pushtabs having a vertical extension (36) projecting above
the uppermost surface of said collar.

4. A child resistant attachment (2100) for a container suitable for storing and
dispensing potentially dangerous material, said attachment being resistant to
opening by children yet readily obenable by adults, said child resistant
attachment comprising:

(@) a finish portion (2001) having a closure securement ring (2004) including
first means (2009) for rotatably and releasably securing a closure (2002)
to said closure securement ring on at least one its surfaces, means (2003)
for securing said finish portion to said container, and an annular collar
(2005), generally concentrically aligned with said closure securement ring,
interrupted by at least one pair of slots (2006), thereby forming at least
one resiliently deformable cantilevered pushtab (2007) having an exposed
suface contour which generally conforms to the exterior surface contour of
the adjacent portions of said annular collar to minimize the chance of
inadvertent depression thereof when said annular collar is graéped, said
pushtab having a vertical extension (2008) projecting above the
uppermost surface of said annular collar (2005), the uppermost end of

* c L M S *
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&EL@&% 1%05’@&”“ bottle conprise conplenentary screw

e

said finish p
t hreads. 14.

in that said ¢ol
at |least of af

The" strUct’Ure‘E cpording to claim1 or claim4 characteri zed
| 919 (A33 1999 skecured in relation to said bottle by nmeans of
eg‘%t one gg?oo}/e on said bottle or said collar and at | east

one conpl enent al

“yorrgeon-thel of her of said bottie or said collar. 15.

The structurefaccording to claim14 further including at |east one

anti-rotation 1TUg™(28)"6n sard bottle and a ceppl ement ary recess (24) on

the mating porti

rotating relative to ¥

cl osure w t hout

pushtab to di sengage e q%h of said pus
i nterl ocki ng tooth onPY

on of said collar, wher id coll | s prevented from
g @U%JP |bs'n9/dawafﬂ§vn%\%¢ab'% &'ﬁ% tpstha;ﬁﬁt.c&fatdoa@wm
fi rstcagpmaﬁlmgqmeuhﬁ%rcéas GppRsd ol &id LppéstRioat BRO e said
tab verti cal exten5|ons formthe
tabspndt of said closure. 16. The structure

according to claim1l1, claim4 or claim210 characterized in that said

(b) a closure (2002) having a first skirt (2017) including on at least one of its
surfaces second means (2018) complementary to said first means (2009)
for rotatably and releasably securing said closure to said closure
securement ring on said finish portion {2001) and a second skirt extenal
(2016) to said first skirt (2017), said closure also having at least one
interlocking pawl (2015) on the innermost surface of said second skirt,
said interlocking pawl being so shaped and positioned that it will deflect
said vertical extension of said resiliently deformable pushtab (2007) when
said closure is rotatably secured onto said finish portion, but will prevent
removing said closure from said finish portion by rotating said closure in
the reverse direction unless said resiliently deformable cantilevered
pushtab on said annular ring (2005) is first deperssed to disengage said
pushtab vertical extension (2008) from said interlocking pawl (2015), said
resiliently deformable cantilevered pushtab having an underformed
configuration which will cause interference between the innermost surface
of said second closure skirt (2016) and the outermost surface of said
vertical extension (2008) whenever said closure is fully secured onto the
finish portion of said container characterized in that said pushtab is
preloaded against the innermost surface of said second closure skirt
(2016).

The child resistant attachment according to claim 4 characterized in that said
attaching means (2003) for securing said finish portion (2001) to said container
comprises an attachment ring (2004) including a securement means (2003) which
mates with a corresponding securement means on said container so as to resist
separation of said child resistant attachment from said container, especially by
children, once said resistant attachment is fully assembled onto said container.

The child resistant attachment according to claim 5 characterized in that said
securement means (2003) permits unlimited 360° rotation of said child resistant

L



i nterl ockingi E\QBL%L

W&E}{E ilnnerrmst surface of the skirt (60) of said

closure (52) le hibits a cam h%ped surface of gradual | y decreasing radius

which will grladuai@yAUGiekt |

resiliently efornable pushtab

finish porti
extension to

passage of thé interlocking tooth beyond 2gid verti cal
pusht ab, whereby

e vertical extension (36) of said

ext ensi on of said
signal .that the

package has beenatﬁ%ﬁﬁlgpgffl%t%ﬁa ﬁ’aé‘gFgrftﬁ'ﬁ?r ?g‘?”tt%tge’ﬂ@;ta’?ﬁ BAIY Hgevdicihe.
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10.

center of said child resistant attachment while maintaining said finish portion
(2001) securely attachment to said container, thereby further frustrating attempts
by children to gain access to the contents to said container.

The child resistant attachment according to claim 4 characterized in that said
finish portion (2001) of said child resistant attachment is permanently secured to
said container.

The child resistant attachment according to claim 4 characterized in that said first
(2009) and second means (2018) for rotatably and releasably securing said
closure (2002) to said closure securement ring (2004) comprises complementary
screw threads, wherein said annular collar includes two pairs of slots (2006),
thereby forming a pair of opposed resiliently deformable pushtabs (2007) having
vertical extensions (2008) thereon and wherein said closure includes a pair of
opposed pawls (2015).

The child resistant attachment according to claim 8 characterized in that said the
squeezing force required to depress said opposed resiliently deformable
pushtabs a sufficient distance to disengage said vertical extensions (2008) from
said interlocking pawls (2015) is in the range of about 2.22 N to about 22.24 N
(about 0.5 pound to about 5 pounds).

The child resistant container (2500) suitable for storing and dispensing potentially
dangerous material, said container being resistant to opening by children yet
readily openable by adults, said child resistant container comprising:

(a) a finish portion (2501) having a thread ring (2510) including first means
(2518) for rotatably and releasably securing a closure (2502) to said
thread ring on at least one of its surfaces, and a tab collar (2505),
generally concentrically aligned with said thread ring, interrupted by at
least one pair of slots (2506), thereby forming at least one 'resiliently
deformable cantilevered pushtab (2507) having an exposed surface
contour which generally conforms to the exterior surface contour of the

* c L M s *

(34) when said closure is advanced onto said
n I8y of "said” botﬁtle but which will permt said vertical
nap back _mAﬁL_d.-lgtS undef ormed condition i medi ately upon



17.  The struct :REPWEM% Sﬁ@gb aim 16 characterized in that said

vertical extensi [eal liently deformable pushtab (34) and
said interl ocki n: @Alﬁ?i?%n 5kirt of said closure are provided wth
mat i ng surfaces | tend fojnore tightly interlock said tooth and
said vertical exfe 2 X apother if renmoval torque is applied to
said closure without fi rst depress ng the uppernost end of said pushtab.
18. The struct geeordrng-to-c¢iaiml, cdpaim2 or claim3 characteri zed
in that said closure SE_II"[ cont.ai ni ?g said interl ocking tooth (62)

conpri ses an out er nosf jagent; portions of “said annular collar to minimize the chance of

inadvertent depression thereof when said annular collar is grasped, said

pushtab having a vertical extension (2508) projecting above the
uppermost surface of said tab collar (2505), the uppermost end of said
pushtab being inwardly movable relative to the rest of said annular collar
when a squeezing force is applied to said uppermost end of said pushtab;
and

(b) a closure (2502) having a first skirt (2017) including second means (2518)
complementary to said first means (2509) for rotatably and releasably
securing said closure to said thread ring (2510) on said finish portion
(2501) and a second skirt external (2516) to said first skirt (2517), said
closure also having at least one interlocking pawl (2515) on the innermost
surface of said second skirt, said interlocking pawl being so shaped and
positioned that it will deflect said vertical extension of said resiliently
deformable pushtab (2507) when said closure is rotatably secured onto
said finish portion, but will prevent removing said closure from said finish
portion by rotating said closure in the reverse direction unless said
resiliently deformable cantilevered pushtab on said tab collar (2505) is first
depressed to disengage said pushtab vertical extension (2508) from said
interlocking pawl (2515), said resiliently deformable cantilevered pushtab
having an undeformed configuration which will cause interference
between the innermost surface of said second closure skirt (2516) and
the outermost surface of said vertical extension (2508) whenever said
closure is fully secured onto the finish portion of said container,
characterized in that said pushtab is preloaded against the innermost
surface of said second closure skirt (2516), and in that said finish portion
(2501) is integrally molded with said child resistant container.

11.  The structure according to claim 1, claim 4 or claim 10 characterized in that said
preloaded force exerted by the vertical extension of each of said opposed
resiliently deformable pushtabs against the innermost surface of said clc')sure skirt
is between about 0.044 N and about 8.896 N (about 0.01 pounds and about 2
pounds).
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12.  The structure according to claim 1, claim 4 or claim 10 characterized in that each
of said resiliently deformable pushtabs (34) on said collar (32) is joined to said
collar at its lowermost end via a cantilevered connection, whereby each of said
resiliently deformable pushtab resists said squeezing force applied to its
uppermost end by acting as a beam spring through its cantilevered connection to
the remainder of said collar.

13. The structure according to claim 1, claim 4 or claim 10 characterized in that said
first (22) and second means (56) for releasably securing said closure (52) onto
said finish portion (18) of said bottle comprise complementary screw threads.

14.  The structure according to claim 1 or claim 4 characterized in that said collar (32)
is secured in relation to said bottle by means of at least of at least one groove on
said bottle or said collar and at least one complementary ring on the other of said
bottle or said collar.

15. The structure according to claim 14 further including at least one anti-rotation lug
(28) on said bottle and a complementary recess (24) on the mating portion of said
collar, whereby said collar is prevented from rotating relative to said bottle when
removal torque is applied to said closure without first depressing each of said
resiliently deformable pushtab to disengage each of said pushtab vertical
extensions form the interlocking tooth on the skirt of said closure.

16.  The structure according to claim 1, claim 4 or claim 10 characterized in that said
interlocking tooth (62) on the innermost surface of the skirt (60) of said closure
(62) exhibits a cam shaped surface of gradually decreasing radius which will
gradually deflect the vertical extension (36) of said resiliently deformable pushtab
(34) when said closure is advanced onto said finish portion (18) of said bottle, but
which will permit said vertical extension to snap back toward its undeformed
condition immediately upon passage of the interlocking tooth beyond said vertical
extension of said pushtab, whereby the user is provided with an audible signal
that the package has been rendered child resistant for the next dispensi;\g cycle.
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17.  The structure according to claim 16 characterized in that said vertical extension
(36) of said resiliently deformable pushtab (34) and said interlocking tooth (62) on
skirt of said closure are provided with mating surfaces which will tend to more
tightly interlock said tooth and said vertical extension with one another if removal
torque is applied to said closure without first depressing the uppermost end of
said pushtab.

18.  The structure according to claim 1, claim 2 or claim 3 characterized in that said
closure skirt containing said interlocking tooth (62) comprises an outermost skirt.
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