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The tenn "radially depressed" herein means that pushtabs are pressed inward 
toward each other predominantly along a radius of the bottle finish. Radial depression is 
the optimum choice wherever two pushtabs must be depressed by one hand. They are 
usually depressed by a thumb and forefinger, Radial depression of opposing pushtabs 

5 ensures that both pushtabs have to be depressed simultaneously. Otherwise individually 
depressed pushtabs will return to their locking position when released. 

Another construction has two 180° opposing pushtabs that are cantilevered from 
the sides of the pushtabs. Pushtabs rotate inward along a curved path which is 
approximately radial. Similar· to the pushtabs cantilevered from their bottoms. pressing 

10 occurs at the center of the pushtab and the release of locking surfaces occurs at the outer 
end of the pushtabs. 
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A significant disadvantage of prior art pushtab designs is their poor leverage. 
That is, pressing at a point between the pushtab cantilever and the closure locking 
surface requires higher pushtab pressing forces than if pressing occurred outwardly of the 
closure locking surface. It has been found that in order to achieve child resistance. 
pushtabs must have either relatively short strokes and high depression forces or relatively 
long strokes and low depression forces. However. relatively high pushtab depression 
forces are also difficult for adults to manage. An adult user-friendly pushtab depression 
force should be less than about 2 lbs. It is therefore advantageous to provide pushtabs 

20 with longer strokes and lower forces. For a given pushtab depression force and stroke. it 
is also beneficial to have leverage between the pusht~ force and the closure releasing. 
force so that the closure releasing force can be high enough that the closure cannot be 
released by over twisting it against the Jocking mechanism. 
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It is believed that child resistance is also enhanced by making pushtabs unobvious 
for a child to press. Pushtabs which extend beyond the outennost surface of the closure 
are more obvious for a child to press than flush mounted or recessed pushtabs. Flush or 
recessed pushtabs guarded by a rigid surface adjacent to the edges of the pushtabs is 
another feature . believed to enhance child resistance by minimizing inadvertent 
depressions. 

SUMMARY OF THE INVENTION 
A primary advantage of the present invention is a pushtab located outwardly from 

both the locking surface and the cantilever coMection of the beam of which the pushtab 
is a .part. Such location maximizes pushtab stroke and minimizes pressing force, while 

35 maintaining the pushtab flush with or recessed inside an outermost surface of the closure. 
Child resistance is thereby maximized while adult friendliness is also improved. Child 
resistance is optimized by having two pushtabs which must be depressed simultaneously. 
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What is claimed is: 

1. A package suitable for storing and dispensing potentially d gerous material, 

said package being resistant to opening by children yet readily ope le by adults, said 

5 package comprising: 

a) a bottle for containing- said potentially dangerous mate al, said bottle having a 

body and a finish portion. said finish portion having a threaded uter end; 

b) a resilien~ly deformable cantilevered beam conn ted to said finish portion 

between said threaded outer end of said finish portion an said body of said bottle, said 

I 0 . cantilevered beam being positioned outward and down d from said firush portion to 

form an angle to said finish portion, said cantile ered beam having a length. a 

l_.;; substantially vertical locking surface. and a pushta\> aced along said length, said angle 

to said finish portion being small enough that said p shtab may be depressed substantially 

radially toward said finish portion; and 

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

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

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

projecting radially inward from said lower nner surface. said tooth being so shaped and 

positioned that it engages said locking s ce of said cantilevered beam whenever there 

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

said pushtab is manually depressed o disengage said tooth of said closure from said 

locking surface of said cantilevered earn. 

I wherein said finish portion has ·two resiliently 

deformable cantilevered beam extending therefrom at positions 180° opposed, and 

said closure has two teeth pr ~ecting radially inward from said lower inner surface, 

said two teeth being so sh ped and positioned that they will engage said locking 

5 surface of each of said tw cantilevered beams. 

3. The packag of Claim 1 wherein said pushtab is located radially flush 

with said outermost surface of said closure when said locking surface of said 

gages said tooth of said closure. 

4. The p kage of Claim 1 wherein said pushtab is radially recessed interior 

to ost surface of said closure when said locking surface of said 

cantilevered am engages said tooth of said closure. 
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5. The package of Claim I further comprising: 

d) a guard ring supported from said finish portion of said bottle and 

below said outermost surface of said closure when said closure is inst ed, said 

guard ring having an outermost surface, said outermost surface hav· g a recess 

5 therein, said recess providing clearance for said pushtab such that sai pushtab may 

be depressed by an adult's finger or thumb, said guard ring also aving a bottom 

edge, which together with said outermost surface of said guar 

pushtab from being inadvertently depressed by a child. 

6. The package of Claim 5 wherein said pushta is located radially flush 

with said outermost surface of said guard ring when s 1d locking surface of said 

cantilevered beam engages said tooth of said closure. 

7. The package of Claim 5 wherein said p htab is radially recessed interior 

to said outermost surface of said guard ring hen said locking surface of said 

cantilevered beam engages said tooth of said osure. 

8. The package of Claim 5 whe in said guard ring has a stop surface 

internal to said outermost surface behin said pushtab so that said pushtab may be 

pressed against said stop $Urface in or r to avoid overstroking said pushtab. 

9. A package suitable fo storing and dispensing potentially dangerous 

material, said package being res· tant to opening by children yet readily openable 

by adults, said package compri ing: 

\......; a) a bottle for cont · · g said potentially dangerous material, said bottle 

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

b) a resiliently formable cantilevered beam connected to said finish 

portion between said t eaded outer end of said finish portion and said body of 

said bottle, said canti ered beam being positioned outward and downward from 

said finish portion t form an angle to said finish portion, said cantilevered beam 

I 0 having a length, a bstantially vertical locking surface, and a pushtab spaced along 

said length, said ngle to said finish portion being small enough that said pushtab 

may be depres ed substantially radially against said finish portion, said locking 

surface being ocated between said finish and said pushtab so that depression of 

said pushtab esults in a greater beam deflection and lower deflection force at said 

15 pushtab tha at said locking surface; and 
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c) a closure having an outermost surface, an upper inner surface, and 

lower inner surface, sai~ upper inner surface having threads for rotatably sec ng 

said closure to said . threaded outer end of said finish portion. said closu 

having a tooth projecting radially inward from said lower inner surface, s d tooth 

20 being so shaped and positioned that it engages said locking surfa e of said 

cantilevered beam whenever there is an attempt to unscrew said clo re, thereby 

preventing. removal of said closure until said pushtab is manuall depressed to 

disengage said tooth of said closure from said locking surface of aid cantilevered 

25 

beam. 

I 0. The package of Claim 9 wherein said finish po on has two resiliently 

deformable cantilevered beams extending therefrom at pos· ions 180° opposed, and 

said closure has two teeth projecting radially inward fro said lower inner surface, 

0 said two teeth being so shaped and positioned th~t t y will engage said locking 

5 surface of each of said two cantilevered beams. 

5 

11. The package of Claim 9 wherein sai pushtab is located radially flush 

with said outermost surface of said closure hen said locking surface of said 

cantilevered beam engages said tooth of said osure. 

12. The package of Claim 9 w erein said pushtab is radially recessed 

interior to said outermost surface of sai closure when said locking surface of said 

cantilevered beam engages said tooth f said closure. 

13. The package of Claim further comprising: 

d) a guard ring supporte from said finish portion of said bottle and located 

below said outermost surface of said closure when said closure is installed, said 

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

therein, said recess provid. g clearance for said pushtab such that said pushtab may 

be depressed by an adul s finger or thumb, said guard ring also having a bottom 

edge, which together th said outermost surface of said guard ring protects said 

pushtab from being i dvertently depressed by a child. 

14. The p kage of Claim 13 wherein said pushtab is located radially flush 

ost surface of said guard ring when said locking surface ·of said 

cantilevered b m engages said tooth of said closure. 
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15. The package of Claim 13 wherein said pu ab is radially recessed 

interior to said· outermost surface of said guard ring en said locking surface of 

said cantilevered beam engages said tooth of said c sure. 

16. The package of Claim 13 wher · said guard ring has a stop surface 

internal to said outermost surface behind aid pushtab so that said pushtab may be 

pressed against said stop surface in or r to avoid overstroking said pushtab. 
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by a child feeling around the closure while trying attempting to remove the closure wit.bout pressing e 
figure out how to open it. pushtabs. Closure -rigidity is therefore important. o-

.. 

u 

An adult may easily remove closure 12. The ad sure 12 is made by a commonly known injection old-
instructed by label directions to press pushtab(s) d ing process, wherein the mold has an unscre · core 
twist closure 12 simultaneously, and the forces ar low S far forming female threads on the inside of the osure. 
compared to most other child resistant closures. ere- The .closure is preferably tapered from an ou diame-
fore, even older adults with arthritis fmd the pac ge of ter of about 1.56 inches at the top to about inches at 
the present invention user-.frien~y. . . the bottom in order to provide space for sup rt ring 30 

FIGS. 3 and 4 are cr~tion vtews w h sh~w and the downward extending cantilever beams 32. 
more.clearly how the child reslS~~ closure echamsm 10 Closure height is about 1.93 inches. The cl sure prefera• 
functions. FI~. 3 shows the condition of tw pushtabs · bly has an internal skirt to fit the threads f the straight 
34, two Joclcing suz:taces 36 and two clos e teeth 22 · bottle finish. The double skin desi allows for a 
when the paclca~~ IS fully closed and 1 ed. FIG. 4 greater overall closure taper than mi t otherwise be 
shows the condition after the pushtabs . have been permitted. 
depressed.to rel~ ~e teeth 22from1 gs~ lS Bottle 14 has a standard 35 mm 
36, but pnor to tWISting the closure ~6 unsc:rew it. portion which is approximately 2. 

FIG. 3 shows small angle 38, dc:scn herembefore. bottom of pushtabs 34 to its open t end. The width of 
Pushtabs 34 move through a portion f angle 38 when cantilevered beam 32 is appro · ely 0.31 inches. The 
they are depr~. Beca~ angle .38 IS. small, pushtabs overall length of the beam • t l 1 incli Th 
34 move predOJDJDantly m a rad direction. Radial 20 • IS u · es. . e 
motion of pusbtabs 34 enables eith pusbtab to be de- length fron;i support ~ 30 t the cen~ of locking 
pressed without causing rotation 0 the closure. There- surface ~ IS about 0.65 me and the rus:ance from 
fore, if one pushtab is pressed b t not the other, the ~upport nng 30 to the cente.r pushtab ~ IS about. 0.9 
depressed pushtab will spring ck to its outermost mches. On av~ge the~ about 0.09 mches thick . 
locking position when it has released. Without 25 Leverage provided ~Y ha ~e pushtab located out-
radial ·pushtab motion, some tion of the closure is ward from the locking s IS a?<>ut 1.38:1. There-
typical.. Then one pushtab ma become stuck in a de- fore, a 2.75 pound force a the l~g surface to clear 
pressed condition before the other pushtab has been . the ~-06 tooth engagem t reqwres c;>nlY a 2. pound 
pressed. This condition ena es sequential pressing of pressmg force at the p b. Angle 38 IS approxu:nately 
the pushtabs, which is less • d.resistant than simulta- 30 10•. For this geometry, preferred material of con· 
neous pressing. · struction ~or bottle l is a th~~oplastic polyester 

FIG. 3 also shows a clos to-finish seal so which is · (PET) haVIDg a mod of elasticity of about 375,000 
an element commonly wn in the art for 'packages psi. the preferred m of manufacture is to injection 
where an air-tight seal is · • Other means for clos- mold_ the .finish down ough the guard ring alon.g with 
ing bottle finish 24 are applicable to this package. In 35 a cylindrical prefo therebelow. The preform is then 
FIG. 3 it can a1sO be that support ring 30 for canti- tnmsferred ~o a bl mold and blo~ outwate! to the 
levered beams 3.2 exten almost to lower inner surface shape of an ex bottle mold. This process JS com-
19 of closure 12.· Su rt ring 30 acts as a centering ~only known as.' ~ection blow mo~g". ~ in~ 
device for the .installa on of closure 12 to prevent cross- tton molded po n IS preferably made m a split cavtty 
threading. 40 mold. However the guard ring configuration shown 

FIG. 4 includes the elements of FIG. 3, but in may require a lid body, split thread cavity mold ar-
addition has forces 52 shown at pushtabs 34. rangement.. 
cantilevered 32 are shown bent under the load of In order a removed closure may be reinstalled 
forces 52. Under ut a 2 pound load pusbtabs 34 are without ha · to manually depress both pushtabs, the 
pressed against surfaces 44 of recesses 42 in guard 4S most pref en embodiment of the present invention 
ring 40. In this dition, teeth 22 of closure 12 are clear includes surfaces on both teeth 22 of closure 12.. 
of locking surf: 36 on cantilevered beams 32, so that While such ps are not shown in FIG. 1, they com-
closure 12 is fr to be unscrewed.. prise a blending of lower inner surface U with 

FIG. 4 also ws outermost surface 46 of guard ring the tips o teeth 22 from the sides opposite teeth 22 
40 Dush with largest part of outermost surface 16 of so which en ge locking sµrfaces 36. Therefore, when 
closure 12. osure 12 clears guard ring 40 by only a closure is threaded clockwise onto bottle 14, the 
· small gap w en it is fully installed. Guard ring 40 has ramps to cam the cantilevered bea1Jis 32 inward 
recesses 42 r pushtabs 34. Guard ring 40 is not neces- while teeth rotationally pass the locking surfaces. 
sarily con · us. It can be molded as part of the bottle Once e teeth have passed the locking surfaces, the 
or be a te piece, depending on its shape. SS cantile ered beams snap back to their pre-deflected 

FIG. 5 loses an alternative embodiment 60 of the positi thereby locking the closure in place.. 
present in ention. Embodiment 60 has a bottle 64 with e particular embodiments of the present inven-
two p 66 cantilevered from bottle 64 which are ve been illustrated and described, it will be obvi-
initially . y recessed interior to the outermost sur- those skilled in the art that various changes and 
faces oti closure 12 and guard rjng 40 when locking 60 · may be made without departing from the 
surface of cantilevered beam 32 engages tooth 22 of · ·1 and scope of the invention, and it is intended to 
closure 12. in the appended claims all such modifications that 

In e preferred embodiment of the present inven- within the scope of the invention. 
tion, osure 12 is a 35 mm standard thread cap which is .....W-lllil IS ebdmed rs: 
made f polypropylene in either a homo or co-polymer 65 1. A package suitable for storing and dispensing po-
fo The material preferably has a modulus of e1astic- tentially dangerous material, said pa,ckage being resis-
ity 200,000 psi or higher so that the teeth 22 are not wit to opening by children yet readily openable by 
easily distorted and prematurely released by a child adulu, said package comprising: 
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a) a bottle for containing said potentially dangerous 9. A package suitable for storing and dispensing po-

material, said bottle having a body and a finish tentially dangerous material, said package being resis· 

\. .... ./ 

pc)rtion, said finish ponion having a threaded outer tant to opening by children yet readily openable by 
end and a support ring located between said adults, said package comprising: 
threaded outer end and said bo!iY of &:aid bottle; s a) a ·bottle for c0ntaining said potentially dangerous 

b) a resiliently deformable cantil~verl:d beam con· material, said bottle having a body and a fiDish 
nected to said support ring, said cantilevered beam portion, said finish portion having a threaded outer 
being positioned outward and downward from said end and a support ring located between said 
support ring to form an angle to said finish portion, threaded outer end and said body of said bottle; 
said cantilevered beam having a length, a substan- 10 b) a resiliently deformable cantilevered beam con· 
tially vertical locking surface, and a pushtab spaced nected to said support ring. said cantilevered beam 
along said length, said angle to said ~ portion being positioned outward and downward from said 
being small enough that said pusbtab may be de-- · · ti gl 
P

ressed substantially radially toward said finish support nng to orm an an e to said finish portion, 
said cantilevered beam having a length, a substan-

portion; and IS tially vertical locking surface, and a pushtab spaced 
c) a closure having an outermost surface, an upper along said length, said angle to said finish portion 

inner surface, and a lower inner surface, said upper being small enough that said pushtab may be de-
inner surface having threads for rotatably sect,ll'ing pressed substantially radially against said finish 
said closure to said threaded outer end of said finish portion, said locking surface being located between 
portion, said closure also having a tooth projecting 20 said support ring and said pushtab so that depres-
radially inward from said lower inner surface, said · 
tooth being so shaped and positioned that it en- sion of said pushtab results in a greater beam de-
gages said Jocking surface of said cantilevered flection and lower deflection force at said pushtab 
beam whenever there is an attempt to unscrew said than at said locking surface; and 
closure. thereby preventing removal of said closure 25 c) a closure having an outermost surface, an upper 
until said pushtab is manually depressed to disen- inner surface, and a lower inner surface, said upper 
pge said tooth of said closure from said locking inner surface ha~tbreads for rotatably securing 
surface of said cantilevered beam. . said closure to saiclJtbreaded oiiter end of said tinish 

2. The package of c~ 1 wherein said finish portion portion, said closure also having a tooth projecting 
has two resiliently deformable cantilevered beams ex- 30 radially inward from said lower inner surface, said 
tending therefrom at positions iso• opposed, and said tooth being so shaped and positioned that it en-
closure has two teeth projecting radially inward from gages said locking surface of said cantilevered 
said lower inner surface, said two teeth being so shaped beam whenever there is an attempt to unscrew said . 
and positioned that they will engage said locking sur- closure, thereby preventing removal of said closure 
face of each of said two cantilevered beams. 3S until said pushtab is manually depressed to disen-

3. The package of claim 1 wherein said pushtab is gage said tooth of said cl~ure from said locking 
located radially flush with said outermost surface of surface of said cantilevered beam. 
said closure when said locking surface of said cantilev- 10. The package of claim 9 wherein said finish por-
ered beam engages said tooth of said closure. tion has two resiliently deformable cantilevered beams 

4. The package of claim 1 wherein said pushtab is· 40 extending therefrom at positions 180" opposed, and said 
radially recessed interior to said outermost surface of closure bas two teeth projecting radially inward from 
said closure when said locking surface of said cantilev- said lower inner surface, said two teeth being so shaped 
ered beam engages said tooth of said closure. and positioned that they will engage said locking sur-

5. The package of claim 1 further comprising: face of each of said two cantilevered beams. 
d) a guard ring supported from said finish portion of 4S 11. The package of claim 9 wherein said pushtab is 

said bottle and located below said outermost sur- located ~y flush with· said outermost surface of 
face of said closure when said closure is installed, said closure when said locking surface of said cantilev-
said guard ring having an outermost surface, said ered beam engages said tooth of said closure. 
outermost surface having a recess therein. said 12. The package of claim 9 wherein said pushtab is 
recess providing clearance for said pushtab such so radially recessed interior to said outermost surface of 
that said pusbtab may be depressed by an adutt•s said closure when said locking surface of said cantilev-
flnger or thumb, said guard ring also having a bot· ered beam engages said tooth of "said closure. 
tom edge, which together with said outermost 13. The package of claim 9 further comprising: 
surface of said guard ring protects said pushtab d) a guard ring supported from said finish portion of 
from being inadvertently depressed by a child. SS said bottle and located below said outermost sur-

6. The package of claim 5 wherein said pushtab is .face of said closure when said closure is installed, 
located radially flush with said outermost surface of said guard ring having an outermost surface, said 
said guard ring when said locking surface of said canti- outermost surface having a recess therein, said 
levered beam engages said tooth of said closure. recess providing clearance for said .pushtab such 

7. The package of claim 5 wherein said pushtab is 60 that said pushtab may be depressed by an adult's 
radially recessed interior to said outermost surface of finger or thumb, said guard ring also having a bot· 
said guard ring when said locking surface of said canti- tom edge, which together with said outermost 
levered beam engages said tooth of said closure. surface of said guard ring protects said pushtab 

8. The package of claim 5 wherein said ~d ring has from being inadvertently depressed by a child. 
a stop surface internal to said outermost surface behind 6S 14. The package of claim 13 wherein said pushtab is 
said pushtab so that said pushtab may be pressed against located radially flush with said outermost surface of 
said stop surface in order to avoid oversuoking said said guard ring when said locking surface of said canti-
pushtab. levered beam engages said tooth of said closure. 
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15. The package of claim 13 wherein said pushtab is deflection and lower deflection force at said push-
radially recessed interior to said outermost surface of tab than at said locking surface; 
said guard ring when said locking surface of said canti- c) a closure having an outermost surface, an upper 
levered beam engages said tooth of:said closure. · inner surface~ and a lower inner surface, said upper 

16. The package of claim 13 wb~teiil said guard ring 5 inner surface having threads for rotatably securing 
has a stop surface internal to said outermost surface said closure to said threaded outer end of said finish 
behind said pusbtab 50 that said pushtab may_ be pressed portion, said closure also having a tooth projecting 
against said stop surface in order to avoid overstroking radially inward from said lower inner surface, said 
said pushtab. 17 A lea • 1 tooth being so shaped and positioned that it en-

. pac ge su1tab e for storing and dispensing 10 gages said locking surface of said cantilevered 
potentially dangerous material, said package being re-
sistant to opening by children yet readily oPena.ble by beam whenever there is an attempt to unscrew said 
adults, said package comprising: . closure, thereby preventing removal of said closure 

a) a bottle for containing said potentially dangerous until said pushtab is manually depressed by a force 
material, said bottle having a body and a finish 15 of about 2 pounds to disengage said tooth of said 
portion, said fmish portion having a threaded outer closure from said locking surface of said cantilev-
end and a support ring located between said ered beani; and 
threaded outer end and said body of said bottle; d) a guard ring supported from said finish portion of 

b) a resiliently deformable cantilevered beam con- said bottle and located below said outermost sur-
nected to said support ring, said cantilevered beam 20 face of said closure when said closure is installed, 
being positioned outward and downward from said said guard ring having an outermost surface. said 
support ring to form an angle to said finish portion, outermost surface having a recess therein, said 
said cantilevered beam having a length, a substan- recess providing clearance for said pushtab such 
tially vertical locking surface, and a pushtab spaced that said pushtab may be depressed into said recess. 
along said length,· said angle to said finish portion 25 said recess having a substantWly vertical edge at 
being small enough that said pushtab may be de- each side of said pushtab to help prevent inadver-
pressed substantially radially against said finish tent depression of said pushtab. 
pPrtion, said locking surface being located between 18. The package of claim 17 wherein said cantilev-
said support ring and said pushtab so that depres- ered beam is about 1.1 inches long and said angle is 
sion of said pushtab results in a leverage of about 30 approximately 10•. 
1.38 to 1, said leverage providing greater beam • • • • • 
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