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The present invention has to do with caps for contain-
ers, such for instance as vials or bottles containing poison-
ous or harmful liquids or solids; and the general cbjec-
tive is to provide a cap structure quite unlikely, by any-
one not knowing the necessary remeoval operations, and
particularly or impossible for a young child to remove.
The invention is characterized by the necessity of two
distinctly different simultaneous operations to enable cap
removal. It is applicable to containers of any type or
shape, containing any contents.

In the typical and illustrative form of the invention
explained here in preferred detail, a forcible downward
pressure on the lid of the cap expands a lug or series
of lugs (which in effect may represent sections of an ex-
ternal thread or threads) outwardly into engagement
with an internal thread or sets of internal threads on the
container top. Providing that downward pressure is then
maintained long enough to keep or to cause the thread
elements to remain in inter-engagement, the cap can then
be forced off the container by revolving the cap on the
container. Preferably the angular extent of cap revolu-
tion for complete removal is quite large—here illustrated
typically as being 360 degrees.

A typical illustrative embodiment of the invention is
shown in the accompanying drawings, in which:

FIG. 1 is a central vertical section;

FIG. 2 is a section on line 2—2 of FIG. 1;

FIG. 3 is a vertical control section of the lid or outer
part of the cap; and

FIG. 4 is a vertical section showing a typical forma-
tion of a container adapted to take the cap of the inven-
tion.

In the drawings, container 1§ is shown with an ex-
ternal downwardly facing annular shoulder 12 a short
distance below its circular top. An inwardly facing an-
nular flange or rib 14 on the lower edge of outer circular
wall 16 of the lid 18 is adapted to elastically snap under
shoulder 12 in a manner well known for botile and vial
caps. The upper wall 20 of the lid is dome shaped, and
the material of the lid is sufficiently flexible that the
dome center may be pressed down, the dome top ful-
cruming at its outer circular edge at the points indicated
at 22 where the dome top overlies the upper edge of the
container. The entire lid may be made of an elastically
flexible plastic such as that used for bottle and vial caps.
If desired a liquid seal may be formed at the points 22
at the upper edge of the container. A central protuber-
ance 21 may be provided on the dome top of the lid, to
locate downward thumb pressure centrally.

Although the lid wall 16 may be slitted up some dis-
tance from its bottom, it is elastically stiff enough against
expansion that it cannot at all easily be pried off the con-
tainers by the ordinary prying operation to expand the
flange 14 over the container shoulder 12. And the bot-
tom edge at flange 14 is stiff enough that flattening of
the dome top 28 does not materially expand it.

The lid structure has a depending integral structure,
here shown typically as a circular wall 26 spaced inter-
nally from lid outer wall 16, and preferably vertically
slitted as shown at 27. That depending wall 2¢ has an
annular internal flange 28 at its lower end. Externally
at its lower end wall 26 carries one or more thread en-
gaging lugs 39, here shown as four in number.

Interiorly, the upper part of the container has helical
thread-like inwardly projecting ridges 34 with inferven-
ing spaces just sufficiently wide to take the lugs 3@ when
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those lugs are expanded into those spaces. In normally
container-closing position with wall 26 and its carried
lugs 30 not expanded, as shown in FIG. 1, the outer
edges of lugs 38 lie just inward of the inner circular
edges of the thread ridges 34.

An expander, or camming member 38 has an upper
face 40 lying under the dome top 20 of lid 18, and has
a lower conical camming surface 42 which normally rests
on the inner edge of flange 28 as shown in FIG. 1. The
expander has relatively little fiexibility as compared with
that of the lid structure and is preferably hollow, as
shown. And the forcible flattening of the dome top of
the lid doss not expand the lower edge of outer lid wall
16 sufiicienily to expand its internal flange 14 from un-
der, or to make it easily removable from under the con-
tainer shoulder 12. Downward flattening pressure on
dome top 20 of the 1id forces expander 38 down and the
camming face at 42 forces the lower flanged edge of
wall 28, and its lugs 30, outwardly. On being forced
outwardly, the lugs ride out at an elevation to ride over
the container shoulder 46.

As shown here, there are four equally spaced lugs 30
and four spaced helical thread ridges 34. Each of those
thread ridges starts, at bottom, at the upwardly facing
annular shoulder 46; those four bottom starting points,
two of which are shown at 48 in FIG. 4, being spaced
apart by 0°. Each of those four thread ridges has such
a helical pitch that it reaches the container top in, say,
360° of rotation. If, on expansive projection, the lugs
strike the inner edges of thread ridges 234, rotation of
the cap (left-handed as here shown) brings the lugs to
position to enter between ridges. Continued down pres-
sure on the lid then projects the lugs into the screw-
thread formation, and continued cap rotation then for-
cibly lifts the whole cap, forcibly pulling the cap flange
i4 up over container shoulder 12, and then, at the end
of 360° rotation, freeing the cap to be lifted off. The
cap is replaced simply by pushing it down over the con-
tainer top with the Iugs 39 retracted. To facilitate that,
the upper edge of the container may be exteriorly bev-
elled.

In the design as here shown, it will be noted that,
with the lugs 3% located at a small elevation above the
lid flange 14, the forcible lifting action wili lift that
flange to a position close to the contanier top where the
cap can easily be pulled off. In the design here shown it
requires something like or over a half-revolution of the
cap to forcibly pull the lid flange 14 entirely free of the
container shoulder 12. The extent of that necessary revo-
lution may be increased by decreasing the helical pitch
of the screw threads. The inter-engaging lug and screw-
thread design may be such that, once the lugs are com-
pletely engaged with the thread by downward pressure
on the dome top and simultaneous rotation of the cap,
they will remain in such engagement without continua-
tion of the down pressure. But, in any case, there must
be simultaneous down pressure on the dome and cap ro-
tation for some period.

The inner lug-carrying wall 26 is preferably longitu-
dinally slitied, as shown at 27 in FIGS. 2 and 3, to facili-
tate expansion. And the lower edge of that wall and the
lugs may be expanded not only by the expander 38 but also
by the wall segments being swung out by reason of their
solid mounting on the cap dome when that dome is flat-
tened down. In fact, the said expansion may be en-
tirely caused by such flattening and the internal expander
38 eliminated. As an example of this, assume expander
38 omitted, and wall 26 slitted at 27 in four locations be-
tween the lugs 3@, as shown in FIG. 2. Each arcuate
section Z6a, integrated at its top with lid dome 20, is
reinforced by its curved edges 265 against bending in a
vertical radial plane, in the same manner as such section
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would be reinforcedly stiffened by an inner flange in a
radial plane exiending up and integrated with dome Z9.
Thus, on flattening of 29, those relatively stiff segments
will be thrown outwardly at their lower end and move
lugs 3¢ out to engage the thread formation.

It is also remarked that the lccation of the screw-
threads and the engaging lugs, on the container and cap
respectively, may be reversed. The screw threads may
be on the cap wall 26 and the engaging lugs or similar
elements on the container. And that is true whether or
not wall 2§ is slitted and is moved out expansively by ex-
pander 38 or by the action just described.

Although a single, radiaily projectible lug engaging a
single screw thread may be sufficient to forcibly lift the
cap flange from under the container shoulder, it is pre-
ferred to utilize a plurality of such lugs symmetrically
spaced around the cap axis to obtain a symmetric upward
pull on the cap.

The uiilization of screw-thread ridges in the same num-
ber as that of the engaging lugs located at a common
lIevel, as hers shown, necessitates at the most only a small
angle of cap rotation to place the lugs in position to enter
the screw thread spacings. On the other hand, if the
nuraber of threads is less than that of the lugs, say, one
continuous thread, then the lugs distributed circularly on
a helix the came as that of the thread, would, in full effect,
be the same as a continucus thread. In such a design it
may require cap rotation up to as much as 360° to en-
able the iwo parts to inter-engage. From that position
of interengagement, the helical thread or threads would
then continue circularly for, say, 360° to reach an eleva-
tion to fercibly lift the cap free of the container.

I claim:

1. A centainer cap structure, embodying the combina-
tion, with a container having a circular top portion with
an external downwardly facing shoulder, of

a hollow lid member having a dome-shaped top wall

and a depending outer circular wall adapted to fit
over the upper portion of the container,

said lid member being composed of an elastically fiexi-

ble material and having an internal flange on the
cuter circular wall below the dome top adapted to
forcibly contract under the container shoulder,

an internal hollow formation rigidly attached to and

depending from the lid dome wall, spaced inwardly
of the lid outer wall, and spacedly entering the top
portion of the container,

means causing radial expansion of the lower portion of

said depending formation wpon forcible flattening
of the lid top wall,
inter-engageable formations internally on the top por-
tion of the container and externally on the lower
portion of said depending formation, adapted to be
inter-engaged by expansion of said lower portion,

and at least one of said inter-engageable formations
being of the nature of a helical screw thread,

whereby, with said inter-engageable formations held
in inter-engagement, relative rotation of the lid will
force the lid up and forcibly pull the internal flange
of iis outer wall free of its contractive engagement
under the container shoulder.

2. The combination defined in claim 1, and in which
said depending internal formation is in the nature of a
circular vertically slitted wall.

10

20

40

50

60

65

4

3. The combination defined in claim 2, and in which
the means for causing radial expansion of said depending
formation embodies a relatively rigid expander lying
within said hollow formation under the dome top wall of
the lid and having camming engagement with the lower
part of said depending formation to expand said lower
part on relative downward movement.

4. The combination defined in claim 1, and in which
the means for causing radial expansion of said depending
formation embodies a relatively rigid expander lying with-
in said hollow formation under the dome top wall of
the lid and having camming engagement with the lower
part of said depending formation to expand said lower
part on relative downward movement.

5. The combination defined in claim 1, and in which
the depending internal hollow formation comprises a
series of circularly arranged members depending from
the lid dome wall,

and the means causing radial expansion on flattening

of said dome wall consists in each of said depending
members being formed in cross section to rein-
forcedly stiffen those members against bending in a
radial vertical plane.

6. The combination defined in claim 1, and in which
the depending internal hollow formation comprises a
eries of circularly arranged members depending from the
lid dome wall,

and the means causing radial expansion on flattening

of said dome wall includes an expander member lo-
cated under the dome wall and having camming en-
gagement with the lower parts of said depending
members.

7. The combination defined in claim 1 and in which
the inter-engageable formation of the nature of a helical
screw thread is located internally on the top portion
of the container.

8. The combination defined in claim 7, in which the
inter-engageable formation of the nature of a screw
thread is composed of a plurality of separate helical and
vertically spvaced thread elements,

and in which the other inter-engageable formation is

of the nature of radially projecting lugs of a num-
ber the same as that of said thread elements and
equally circularly spaced around said depending
formation.

9. The combination defined in claim 2, in which the
inter-engageable formation of the nature of a screw
thread is composed of a plurality of separate helical and
vertically spaced thread elements,

and in which the other inter-engageable formation is

of the nature of radially projecting lugs of a num-
ber the same as that of said thread elements and
equally circularly spaced arcund said depending
formation.

10. The combination defined in claim 1, in which the
inter-engageable formation of the nature of a screw thread
is composed of a plurality of separate helical and verti-
cally spaced thread clements,

and in which the other inter-engageable formation is

of the nature of radially projecting lugs of a num-
ber the same as that of said thread elements and
equally circularly spaced around said depending
formation.
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