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157) - ABSTRACI‘

A safety cap and container is dlsclosed Wthh IS resis-

tant to accidental opening. Such a cap and container

~ include cooperating ratchet means on the cap and the

container which normally hold the cap against unde-
sired movement with respect to the container. A ta-
pered internal surface is prowded in the container and
an internal resilient dependent member is provided on
the cap so as to engage the tapered surface. Such en-
gagement normally holds the ratchet means so that the
cap cannot be moved with respect to the container.
When, however, pressure is applied to the cap above
the dependent member, this member is deflected by the
tapered surface so as to allow movement of the cap so as
to disengage the ratchet means, penmttmg the cap to be
removed from the contamer - |

13 Claims, 6.Drawing-Figurésj o
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1 .
SAFETY CAP AND CONTAINER

Matter enclosed in heavy brackets [ ] appears in the

original patent but forms no part of this reissue specifica-

- tion; matter pnnted in italics indicates the additions made
by reissue. - S |

This application is a continuation of Reissue application

/ .Ser. No. 790,681, filed April 25, 1 977 and now abandoned.

BACKGROUND OF THE INVENTION

The problem of children and others madvertently
-opening containers for various items such as various
dangerous drugs has often been discussed. However,

opening. - |

‘Such structures as are known for thrs purpose are
considered to be disadvantageous from a commercial
standpoint for-any one of a variety of different reasons.
It is considered that such structures are comparatively
difficult to manufacture at a nominal cost using present
relatively high speed inexpensive m_]eetlon molding
techniques because of their construction. It is also con-
sidered that such structures are disadvantageous be-

cause they do not tend to adequately seal a container

and because they normally are constructed in such a
manner that they may trap dirt and other contaminates.

- . With certain materials, such as some drugs, the danger

of air contact such as might cause contamination or

deterioration must be minimized to the greatest reason-

‘able possible extent.

SUMMARY OF THE 'INVENTION |

It 1s an object of this invention to overcome the vari-
ous preblems, difficulties and limitations encountered

with prior related safety caps and containers such as are

indicated briefly in the foregoing discussion. Another

- object of this invention is to provide safety caps and
containers which may be manufactured at a compara-

15
- comparatively little has been done in providing safety =
caps and containers resistant to undesued or accidental
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tapered surface on the container when the cap is in the
closed position so as to hold the cap in such a manner
that the ratchet means are engaged. Preferably such a
dependent member will during such holding serve to
form a satisfactory type of seal for most purposes with
the container. | -
The construction of the dependent member and the
tapered surface is such that when pressure is applied to

the cap above the dependent member, this member is

deflected by the tapered surface, moving the cap to a
position in which the ratchet means are disengaged and
in which the cap may be turned so as to be removed
from the container. In relocating the cap upon the con-
tainer the reverse of the varlous steps 1nd1eated are of
course repeated.

BRIEF DESCRIPTION OF THE DRAWING

The actual details of a safety cap and container of this
invention are best described with reference to the ac-
cempanymg drawing in which: B |

FIG. 1 is an isometric view of a presently preferred

- embodiment or form of a safety cap and container of
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this invention; --
FIG. 2 1s a partial cress-sectronal v1ew taken at line
2—2 of FIG. 1; |

FIG.3isa partral cross-sectional view eorre5p0nd1n g

‘to FIG. 2 illustrating the configuration of certain parts

- during the removal of the cap from or the placement of

- the cap on the container in the illustrated preferred
embodiment;

FIG. 4 is a partial cross-sectional view taken at llne
4—4 of FIG. 2;

FIG.5isa partlal cross-sectional view taken at line
§—S of FIG. 3; and

FIG. 6 is an exploded view showing part of the inter-
nal construction of the cap and part of the external

- construction e-f the centamer 111ustrated in the preced- |

tively low cost with only nominal difficulty using pres-
‘ent day injection molding techniques. A further object

of this invention is to provide safety caps and containers
which may be constructed so as to adequately and satis-

45

factorily seal the contents within such a combined

structure against contamination.

A still further object of this invention is to pr0v1de__ _'

safety caps and containers which have a “clean-cut”
appearance and which do not contain openings or de-
- pressions which are apt to gather dirt or other contami-
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" ‘nation. Varleus other related objectives of this inven-

tion will be apparent from a detailed consideration of
the remainder of this specification and the accompany-
ing drawmg |

The various objectives of this 1nventlon are achieved

- -in a safety cap and container which is resistant to acci-
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‘dental opening because of the construction of both the

cap and the container. Both the cap and the container
include cooperating ratchet means which normally
‘prevent the cap and the container from being moved

with respect to one another when the cap is in operative

position. The extremity of the container normally

closed by the cap is provided with an adjacent tapered .
- surface which is adapted to be engaged by a resilient.

- dependent member. A plurality of such members can be
used although this is considered disadvantageous. Nor-
mally this dependent member resiliently engages the

65

~ ing figures.

- DESCRIPTION OF THE PREFERRED
EMBODIMENT -

The safety cap and container 10 illustrated in the
drawing includes a container 12 and a cap 14. Both of
these parts (12 and 14) may conveniently be manufac-

tured out of various commonplace polymers or plastics
‘such as are commonly used in the manufacture of vari-
~ous other related containers and closures. It is preferred

that the container 12 be manufactured out of a compara-
tively rigid material. If desired, this container 12 can be
manufactured of glass or various other similar materials.
It is preferred to manufacture the cap 14 as an entire
unit out of a somewhat resilient material such as various
grades of polyethylene in order to achieve the desired
operation of the complete safety cap and container 10.
In the embodiment shown the container 12 has essen-
tially a glass tumbler-like shape so that containers 12 can
be nested in one another for shipment, storage and the -
like. This container 12 has a top opening 16 and a wall
18 surreunding the top opening. It also has adjacent to
the top opening 16 a tapered internal surface 20 which
is tapered so as to have its largest dimension generally
away from the interior of the container 12. In the em-
bodiment illustrated this surface has the shape of a frus-
trum of a right circular cone. The wall 18 carries a
plurality of ratchet lugs 22 which are equally spaced
around the exterior of the wall 18.

- The cap 14 has a disc-like top 24 which carries at 1ts
‘edge a peripheral generally eylrndrlcal skirt 26. This tep
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24 also carries within the skirt 26 on its under surface a
resilient dependent member 28. In the embodiment of
the invention shown this dependent member 28 nor-

mally has essentially the shape of a hollow, continuous
and imperforate, cylindrical wall. This is considered to
‘be important in connection with the cap 14 being such

a nature that it may be easily molded by injection-mold-
ing techniques. When, as in the preferred embodiment,
the entire cap 14 is formed as one piece, the desired
resiliency of the dependent member 28 is achieved by
making this member 28 sufficiently thin so that it is
capable of being temporarily deformed inwardly during
the operation of the complete cap and container 10.

The interior of the skirt 26 is provided with a series of
equally spaced ratchet stops 30. It is also provided with
a plurality of vertically extending projections 32 which
are spaced adjacent to each of these ratchet stops 30. In
the construction shown there is one of the ratchet stops
30 and one of the projections 32 for each of the ratchet
lugs 22.

The cap 14 1s formed in this manner so that it may be
secured to the container 12 by being located over the
top opening 16 so that the wall 18 is surrounded by the
skirt 26. When so located, the dependent member 28
will engage the tapered surface 20 adjacent to its largest
diameter so as to prevent direct engagement between
the stops 30 and the lugs 22. When these lugs 22 are
positioned with the cap 14 in place over the container
12 so as to be offset with respect to the stops 30 and the
projections 32 pressure may be applied to the periphery
of the cap 14 as by pushing with the cupped palm of the
hand so as to force the cap 14 towards the container 12.

This will cause internal deflection of the dependent
member 28 because of the sloped character of the sur-
face 20 until such time as this member 28 assumes a
- position as indicated in FIG. 3 of the drawing. At this
- time the cap 14 may be secured to the container 12 by
relative rotation between these two parts so as to slide a
sloping surface 34 on each of the ratchet lugs 22 past a

- corresponding sloping surface 36 on one of the ratchet

stops 30 until such time as each of the lugs 22 is posi-
tioned opposite one of the stops 30 as illustrated in FIG.
S. The slopes on these surfaces 34 and 36 facilitate this
movement in case insufficient pressure to completely
deflect the member 28 may have been applied to the cap
14. The projections 32 by engagement with the lugs 22
prevent the cap 14 from being turned past a position as
indicated in FIG. 5. |

When the cap 14 has been located in position as indi-
cated by FIG. §, it may be released so as to allow the
cap 14 to be located in a secured position as indicated in
FIG. 2. The cap 14 will automatically tend to assume
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such a position because of the spring-like tendency of '

the dependent member 28 to return to its initial position,
exerting pressure along the tapered surface 20, this pres-
~ sure resulting in the cap 14 moving upwardly generally
- away from the container 12.

- When the cap 14 assumes such a “secured” position as
~indicated in FIGS. 2 and 4, the surface 34 on each of the
lugs 22 will rest against another sloping surface 38 in
~one of the stops 30. In this position a vertically extend-
ing wall 40 in each of the lugs 22 is engaged with an-
other corresponding wall 42 on a stop 30. In essence,
the walls 38 and 42 on the stops 30 define notches which
hold the lugs 22 when the cap 14 is spaced from the
container 12 by the action of the dependent member 28.
With this construction the cap 14 once secured in
place as described may only be removed by again apply-

33

60

65

4

Ing pressure in the manner indicated so as to cause de-

formation of the member 28 by contact with the tapered

surface 20. When such deformation has occurred, the

lugs 22 and the stops 30 are spaced as shown in FIG. 5.
At this point the cap 14 can only be rotated so that the

Jlugs 22 are moved away from the projections 32 and the

stops 30. When such rotation has occurred the cap 14
may be simply lifted off of the container 12.

From a careful consideration of the preceding, it will
be realized that the continuous and imperforate member
28 normally engages the tapered surface 20 so as to
effectively form a seal against contaminants such as
dust, air or the like, when the cap 14 is in a secured
position with respect to the container 12. It will also be
realized that the function of the member 28, apart from
the sealing function, can be achieved by making this
particular member discontinuous or in effect making
this member 28 so that it is divided up into a plurality of
separate segmental members. It will be further realized
that the particular surface 28 may be located outside of
the wall 18 above the lugs 22. This latter is not preferred
since it tends to make the complete structure compara-
tively large and tends to require the use of a longer skirt
than is otherwise needed.

In a similar manner the lugs 22 and stops 30 may be
modified in accordance with routine skill of the art
These two types of parts employed with the invention
function essentially as cooperating ratchet parts or
means preventing undesired movement of the cap 14
with respect to the container 12. Other equivalent
ratchet means can be employed. Such ratchet means are
effective in conjunction with other parts including a
tapered surface 20" and a member 28 regardless of
whether or not in a particular structure the cap 14 is
moved linearly with respect to a container or is rotated
with respect to such container as in the preferred em-
bodiment 10.

From this it will be apparent that the invention herein
described essentially involves the operative elements or
parts indicated in FIGS. 2-5 of the drawing and may be
embodied in different types or different appearing
safety caps and containers.

I claim:

1. A safety package comprising:

a container having a mouth portion with an annular

rim; |

a one-piece cap having a base with a peripheral flange
projecting axially therefrom for receiving said
mouth portion;

interengageable locking elements on the outer wall of
the mouth of the container and inner wall of the

- flange of the cap, the cap locking elements being
spaced peripherally from each other and engage-
able with and disengageable from the container
locking elements by combined axial and rotative
motion of the cap relative to the container;

a resilient flexible member formed on the base of the
cap having an inner annular end joined integrally
to the base of the cap and extending axially there-
from and terminating in an outer annular free end,
sald inner annular end at the juncture with the base
having a diameter at least as large as that of the
outer annular free end;

said outer annular free end being engageable with the
container to exert a biasing force in an axial direc-
tion between the cap and container when the lock-
ing elements are engaged.

2. A safety package as claimed in claim 1 wherein:



Re. 30,625
- - - . 6 _
said container has an internal sloping surface adjacent ter at least as large as that of the outer annular free
to said mouth portion | end; -
and said outer annular free end engages said sloping said outer annular end being engageable with said

surface so as to exert said biasing force when the conical surface to exert a biasing force in an axial
locking elements are engaged. 5 direction between the cap and container when the

3. A safety package as claimed in claim 1 wherein:

said container has an internal conical surface adjacent
to said mouth portion

and said outer annular end engages said conical sur-
face to exert said biasing force when the lockmg
elements are engaged.

4. A safety package as claimed in claim 1 wherein:

said container has an internal conical surface adjacent
to said mouth portion,

sald outer annular end has a cylindrical shape prior to
engagement with the container,

and said outer annular end engages said conical sur-

face and is deflected inwardly thereby to exert said
biasing force when the locking elements are en-
gaged. -
5. A safety package as claimed in claim 3 wherein:
said resilient flexible member comprises a continuous,
imperforate wall including said outer annular end;
and said outer annular end forms a seal with said
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conical surface whereby said cap tightly seals said |

container against contaminants when said locking

elements are engaged.

6. A safety package as claimed in claim 1 wherein:

said resilient flexible member 1s a thin-walled, hollow
cylinder.

7. A safety package as clalmed in claim 6 wherein:

said container has an internal conical surface adjacent

~ to said mouth portion;

said hollow cylinder is imperforate, and said annular
outer end forms a seal with said conical surface
whereby said cap tightly seals said container
against contaminants when said locking elements
are engaged. |

8. A safety package comprising;:

a container having a mouth portion with an annular
rim, and having an internal comcal surface ad_]acent
to said mouth portion; |

a cap having a base with a peripheral flange project-
ing axially therefrom for receiving said mouth por-
tion;

interengageable locklng elements on the outer wall of
the mouth of the container and inner wall of the
flange of the cap, the cap locking elements being

- spaced peripherally from each other and engage-
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‘able with and disengageable from the container

locking elements by combined axial and rotative
motion of the cap relative to the container;
a resilient flexible member joined to the base of the
cap, having a hollow, imperforate, annular wall
- extending axially therefrom and terminating in an
outer annular free end; the inner end of said annular
wall at the juncture w1th the base having a diame-
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locking elements are engaged; -

and said outer annular end engaging said conical
surface in sealing relation when the locking ele-
ments are engaged, whereby said cap defines an
effective liquid tight and airtight seal with the
mouth of said container.

9. A safety package as claimed in claim 8 wherein:

said annular wall is dimensioned that said outer annu-
lar end is deflected inwardly by said conical sur-
face, when satd locking elements are engaged, to
exert said biasing force and to effect said sealmg

10. A safety package comprising:

a container having a mouth portion with an annular rim,
and having an internal annular sloping smface adja-
cent to said mouth portion;

a one piece cap having a base w:th a penpheml flange
projecting axially therefrom for receiving said mouth
portion;

interengageable locking elements on the outer wall of
said container mouth portion and on the inner wall of
said cap flange, the cap locking elements being spaced
peripherally from each other and engageable with and
disengageable from the container locking elements by
combined axial and rotative motion of the cap relanve |
to the container;

a member joined to said cap base, providing a resilient,
flexible, annular wall extending generally axially

- therefrom and terminating in an outer annular free
end; the inner end of said annular wall being joined
integrally to said cap base; said outer annular free end

 being engageable with said container sloping surface
and being deflected radially inward thereby, to exert a
biasing force in an axial direction between said cap
base and said container effective to maintain said
locking elements engaged; and said annular free end
of said annular wall being the only portion of said cap
engaging said comamer to exert sard axml biasing
force. | '

11. A safety package as claimed in clazm 10

said annular wall of said member being a continuous,
imperforate annular wall; said member and cap de-
fining a sealing closure for the container mouth;

‘and said outer annular end of said annular wall engag-

ing said sloping surface in sealing relation, when said
locking elements are engaged, whereby said cap de-
- fines an effective liquid tight and azrtzght seal with the
- mouth of said container.
12. A safety package as claimed in clazm 1 0 .
said outer annular end having a generally cylmdrical
shape prior to engagement with said container.

- 13. A safety package as claimed in claim 10
said member comprising a generally cylmdncal thin

walled member.
x ¥ L % %
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