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[57] ABSTRACT
A safety closure unit for containers such as bottles and

the like whereby unauthorized removal of the closure
from the container is prevented. More particularly,
the invention relates to a closure unit comprising an
inner or closure cap which is used to close the open
end of a container, cooperatively connected with an
outer or actuator cap superimposed over the inner cap
and connected together at the top wall of each of said
caps, the top wall of the outer cap being sufficiently
flexible and serving to provide in effect a two-way
spring action, and interlocking means between the
inner and outer caps to permit the two caps to be ro-
tated in unison to lock the inner cap as a closure for
the container, and when the outer cap is rotated in the
opposite direction or counterclockwise the interengag-
ing means of the outer cap will override the interen-
gaging means of the inner cap so that no rotation is
imparted to the inner cap, and only when a manual
downward pressure is applied against the outer cap
flexing the top wall of the outer cap axially will the
teeth of the outer cap interengage with the teeth of
the inner cap to effect an unscrewing of the inner clo-
sure cap with respect to the container. |

14 Claims, 8 Drawing Figures
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1
SAFETY CLOSURE UNIT

BRIEF SUMMARY OF THE INVENTION

It is well recognized that there is a potential hazzard
particularly for young children if they are able to re-
move the closure cap from a bottle or other container
which may contain medicine or a toxic material or the
like. It is therefore an object of this invention to pro-
vide a safety closure comprising an inner closure cap
and an outer cap which may be operated in unison to
readily secure the inner cap to the neck of a bottle or
container but which inner cap cannot be unthreaded or
disengaged from the neck of the bottle or container un-
less a downward manual pressure or push is applied
against the outer cap to produce an interengagement
between the engaging means of the inner and outer
caps so that they operate in unison to thereby disen-
gage the inner cap from the container. The top wall of
the outer cap is sufficiently flexible so as to in effect
provide a two-way spring action so that as the outer cap
is rotated in the opposite or counterclockwise direction
normally without manual pressure applied thereto, the
top wall of the outer cap will flex axially upwardly or
concavely to permit overriding of the teeth of the outer
cap relative to the inner cap, and when a downward
manual pressure is applied to the outer cap the top wall
of the outer cap will flex axially downwardly or con-
vexly so that the cooperating teeth interengage to si-
multaneously rotate the inner cap and effect an un-
screwing of the inner cap with respect to the container.

Another object of this invention is to provide a safety
closure which may be readily and economically manu-
factured in large quantities and which is substantially
foolproof.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a view of the safety closure unit of this in-
vention with a portion broken away to show the inter-
engaging teeth and showing the position of the caps in
normal position.

FIG. 2 is an enlarged sectional view taken on line
22 of FIG. 1, showing the normal position of the two
caps.

FIG. 3 is an enlarged sectional view of the interen-
gaging teeth when the caps are in their normal position
of FIG. 1 or FIG. 2.

FIG. 4 is a sectional view similar to FIG. 2 and show-
ing the inward or upward flexing of the top wall of the
outer cap, with the teeth positioned as when the outer
cap is rotated counterclockwise so as not to impart a
simultaneous rotation to the inner cap, that is, when the
teeth of the outer cap override the teeth of the inner
cap.

FIG. § is a sectional view similar to FIG. 2 and show-
ing the downward flexing of the top wall of the outer
cap and the interengagement of the teeth when the
outer cap is pressed axially toward the inner cap to ef-
fect a simultaneous counterclockwise rotation of both
caps to unscrew the inner cap from the container.

FIG. 6 is a view showing a modified form of connect-
ing the top walls of both caps.

FIG. 7 is a view of another modification showing the
connection of the top walls of both caps; and
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FIG. 8 is another modification showing the connec-
tion of the top walls of both caps.

The safety closure unit generally indicated at 10 con-
sists essentially of two cap members with interengaging
means and with the top wall of the outer cap serving as
a two-way spring member which is axially deflectable
to permit the interengagement of the interengaging
means so that the two caps can be rotated simuita-
neously to effect an unscrewing of the inner closure cap
with respect to the container, such as when a manual
downward pressure is applied against the outer cap,
and when no manual pressure is applied the outer cap
may be rotated relative to the inner cap with the inter-
engaging means of the outer cap overriding the inner
cap as a result of the flexing or spring action of the top

_wall of the outer cap without effecting an unscrewing

of the inner cap.

The inner or closure cap is generally indicated at 12.
The outer or actuator cap is generally indicated at 14
and is superimposed over the inner cap. The outer cap
14 is provided with helical or inclined gear teeth indi-
cated at 16 which interengage with helical or inclined
teeth indicated at 18, as will be more specifically de-
scribed, to effect a screwing on or closing of the inner
cap on the container; to also permit an overriding of
the outer cap relative to the inner cap without impart-
ing a rotation of the inner cap, and to also permit the
outer cap to alternatively rotate the inner cap to un-
screw the inner cap from the container. All of the fore-
going functions are accomplished by the relationship of
the interengaging teeth and the axial deflection of the
top wall of the outer cap which serves to provide a two-

_ way spring action. :
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The inner or closure cap 12 has an annular vertical
wall or skirt 20 and a top wall 22 integrally formed
therewith. The interior of the annular wall or skirt is
provided with a continuous internal thread 24 whereby
the inner cap engages the externally threaded neck of
a bottle or container C for the purpose of closing the
opening of the container. The top wall 22 of the inner
cap is provided with a central raised boss 26 having a
socket portion 28 which is adapted to receive the cen-
trally positioned downwardly extending projection or
stud 30 on the underside of the top flexible wall 32. The
stud or projection 30 is shaped complementary to the
shape of the socket so that the two interfit and connect
the two caps, to be more fully described hereinafter.

The outer surface of the skirt 20 of the inner cap 12
is provided adjacent the top wall 22 thereof with a plu-
rality of spaced helical or inclined gear teeth 18, all of
which are inclined in the same direction and are shown
in greater detail in FIGS. 1 and 3. Each gear tooth 18
has a front portion and a rear portion. The front por-
tion 34 of the tooth is inclined at an angle of approxi-
mately 85° from the horizontal, with the upper corner
edge 35 being sharp relative to the top horizontal pla-
nar surface 36 of the tooth and with the lower portion
having a slight radius 37 which merges with the bottom
horizontal planar surface 38 which extends forwardly
to the rear of the next adjacent tooth. The rear or trail-
ing portion of the tooth has a lower portion 40 which
is inclined at an angle of approximately 80° from the
horizontal and extends to the bottom horizontal planar
portion 38. The upper portion 42 of the tooth 18 is in-
clined at an angle of approximately 35° from the hori-
zontal and extends from the top of the bottom portion
40 to the planar portion 36 at the top of the tooth. Be-
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tween the top horizontal planar portion 36 and the in-
clined portion 42 there is a slight radius as at 43. The
bottom of the skirt 20 of the inner cap has a slight ra-
dius 44.

The outer or actuator cap 14 has an annular skirt
portion 46, the outer surface of which is provided with
spaced ribs or serrations 47 for non-slip manual grip-
ping. The outer cap has the integrally formed top wall
32 which is formed with the central depending stud 30
having a shape complementary to the shape of the
socket 28 on the top wall of the inner cap so that it may
be snapped into engagement with said socket and se-
cured thereto against uncoupling but permitting rela-
tive rotation between the outer and inner caps.

Formed on the inside of the skirt 46 of the outer cap
14 adjacent the top wall 32 is a plurality of spaced
downwardly extending gear teeth indicated at 16, all
sioping or inclined in the same direction, more specifi-
cally shown in greater detail in FIGS. 1 and 3. The front
or lead edge 48 of the upper tooth 16 is inclined at an
angle of approximately 85° from the horizontal, with
the bottom of said gear tooth being horizontally planar
as at 50 and the connecting edge 51 at the front being
relatively sharp. The top of said front of the tooth
where it merges with the underside of the top wall of
the cap has a slight radius as at 52, The rear 54 of the
tooth is inclined at an angle of approximately 80° from
the horizontal so that the distance between the front
and rear-of the tooth 16 is greatest at the top and gradu-
ally reduces toward the bottom edge of said tooth. The
rear 54 of said gear tooth has a slight radius as at 55
where it merges with the horizontal planar undersur-
face of the top wall 16.

The bottom of the skirt 46 of the outer cap 14 is pro-
vided with an annular inwardly extending lip 56 having
an arcuate shape §7 which is adapted to engage the
bottom of skirt 20 of the inner cap to prevent separa-
tion of the caps in the event that a person unnecessarily
or accidentally applies a strong upward pull on the
outer cap which otherwise would dislodge the stud 30
from the socket 28.

The outer cap 14 is molded preferably of a polypro-
pylene material with the top wall 32 thereof being of a
thickness less than the skirt 46 and of a thickness so
that said top wall has sufficient flexibility or resiliency
or yieldability to provide a two-way spring action, as
best seen in FIGS. 4 and 5, and as will be more fully un-
derstood in connection with the operation of the caps.
The inner or closure cap may be formed of a plastic
having greater rigidity than the outer cap or may be
made of metal.

OPERATION

When the two caps 12 and 14 are secured together,
as seen in FIGS. 2, 4 and 5, the central stud 30 of the
outer cap 14 is snapped into the socket 28 of the inner
cap 12 to connect the two caps relative to each other.
In this normal position (FIGS. 1, 2 and 3) the bottom
of the skirt 20 of the inner cap 12 is spaced and posi-
tioned upwardly of the inwardly extending lip 56 of the
outer cap 14 and the teeth 16 of the outer cap are in
partial engagement with the teeth 18 of the inner cap,
best seen in FIGS. 1 and 3, that is, the upper teeth 16
engage the upper portion of the lower teeth 18, which
engagement is sufficient for rotation of the outer and
inner cans simultaneously when the outer cap 14 is ro-
tated clockwise to screw the inner closure cap 12 on to
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the container C. With the caps in this position, if the
outer cap 14 is rotated counterclockwise, as seen in
FIG. 4, the upper teeth 16 will ride up on the inclined
upper surface 42 of the lower teeth 18 and across and
over the lower teeth 18 so that no interengagement is
effected therebetween. As this overriding takes place
the top wall 32 of the outer cap 14 flexes axially up-
ward, as seen in FIG. 4, to permit such overriding of the
upper teeth on the lower teeth, that is, the top wall of
the outer cap is flexed upwardly relative to the top wall
of the inner cap and this flexing takes place as the
upper teeth override the lower teeth and it is an inter-
mittent flexing as the outer cap is rotated counterclock-
wise. Thus, as a child or an adult who is unfamiliar with
the closure rotates the outer cap counterclockwise
there will be no rotation of the inner cap to open the
container. ) )

To effect an unscrewing of the inner closure cap 12
from the container it is necessary to exert a downward
pressure on the outer cap, as seen in FIG. 5 and indi-
cated by the arrows 58, in which case the upper teeth
16 move inwardly into full engagement with the lower
teeth 18 and engage the lower portion 40 of the teeth
18 to provide positive engagement between the upper
teeth 16 and the lower teeth 18. This is possible by vir-
tue of the downward flexing of the top wall 32 of the
outer cap 14, as seen in FIG. 5, the downward flexing
permitting full interengagement of the teeth..

The downward pressure on the outer cap may be ac-
complished by manual engagement of the skirt 46 of
the outer cap and pushing downwardly, or pushing
downwardly on the top wall 32 of the outer cap any-
where except at the axis. With the application of down-
ward pressure on the outer cap as described, the upper
teeth 16 move into engagement with the lower portion
40 of the lower teeth effecting a positive interengage-
ment. By rotating the outer cap 14 in this downward
position counterclockwise the two caps are interlocked
and rotate simultaneously to unscrew the inner cap
from the container. After release of the manual pres-
sure the outer cap 14 will assume its normal elevated
or raised position, as seen in FIG. 2, where the top wall
32 of the outer cap is substantially planar. Thus, the top
wall 32 of the outer cap has a two-way spring action;
it flexes inwardly or downwardly relative to the inner
cap in one position, as in FIG. 4, and flexes upwardly
or away from the inner cap in the opposite position fo
a different function. : ‘

It will be understood that the outer or actuator cap
while preferably formed of a plastic material may be
formed of a suitable meta! or like material in which the
top wall has flexing properties herein described and
that the outer cap may be used with an inner cap either
molded of plastic material or made of metal. There is
thus provided a safety closure unit, essentially a closure
cap and an actuator cap which may be economically
produced, which operates effectively, and in which the
amount of pressure required to depress the actuator
cap relative to the closure cap may be varied and con-
trolled, thereby determinantly controlling the safety
factor.

While the coupling of the two caps is accomplished
at the top wall of the respective caps, as described, the
inwardly extending lip 56 on the outer or actuator cap
14 is provided to prevent separation of the caps should
anyone exert an upward pull on the outer cap stronger
than is normal. In other words, should anyone attempt
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a strong-arm lift off by pulling upwardly on the outer
cap sufficient to dislodge the stud from the socket, a
separation will be prevented by the lip 56 on the skirt
of the outer cap engaging the bottom of the inner cap,
limiting the upward motion of the outer cap well within
the limits of the spring action of the top wall of the
outer cap and thereby preventing separation of the stud
30 from the socket 28.

If desired, the results achieved by this invention may
be accomplished by constructing the top wall 22 of the
inner cap 12 of a flexible and yieldable character and
constructing the top wall 32 of the outer cap of a sub-
stantially rigid material. As long as one or the other of
the top walls of either cap is yieldable while the other
is rigid, the two-way spring action is attained.

MODIFICATIONS

While the means for connecting the inner and outer
caps is shown in the form illustrated in FIGS. 2, 4 and
5, other methods may be used, for example, the con-
necting parts may be reversed, as seen in FIG. 6, in
which the top wall 22a of the inner cap may be pro-
vided with an upwardly extending stud portion 60 and
the socket portion 62 for receiving the stud may be
formed on the top wall 324 of the outer cap.

FIG. 7 shows another modification in which a down-
wardly extending central stud 64 in the top wall 32b of
the outer cap is received in an axial opening 66 in the
op wall 22b of the inner cap, with the stud 64 then
being spun over to form an annular flange 67 to inter-
lock the caps against axial separation.

FIG. 8 shows another modification in which the top
wall 32¢ of the outer cap and the top wall 22¢ of the
inner cap each have axial openings which receive a
metal or plastic rivet 68 suitably flanged at its opposite
ends to interlock the caps.

While the angle of the teeth 16 on the outer cap is
shown inclined at approximately 85° I have found that
the upper teeth 16 may be angled between 45° to 85°%
that the upper teeth angled at 45° will operate. How-
ever, from a molding standpoint certain molding prob-
lems are presented and the inclination of 85° has been
found to be the best both from a molding and an oper-
ating standpoint. Correspondingly, the lower teeth 18
on the inner closure cap may also be inclined at an
angle of 45° in lieu of the two section inclination as
shown and previously described.

What is claimed is:

1. A safety closure unit including, an inner or closure
cap for application to a container, an outer or actuator
cap superimposed on said inner cap, means on the top
wall of each of said caps securing said caps against un-
authorized axial separation, said outer and inner caps
having complementary engaging surfaces on the under-
side of the top wall of the outer cap adjacent the skirt
of said outer cap and on the upper portion of said inner
cap adjacent the top wall of the inner cap to cause in-
terengagement therebetween so that in the normal po-
sition of the outer cap, rotation of the outer cap will si-
multaneously rotate the inner cap to secure the inner
cap on the container, the top wall of one of said caps
being sufficiently yieldable to permit axial deflection
relative to the top wall of the outer cap in one direction
to permit the outer cap to be rotated in the opposite di-
rection with respect to the inner cap without effecting
an unsecurement of said inner cap from the container,
said yieldable top wall also being axially deflectable
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when a downward manual pressure is applied against
the outer cap causing interengagement of said engaging
surfaces and locking said outer cap with respect to said
inner cap to rotate said caps simultaneously to cause
unsecurement of said inner-cap relative to the con-
tainer.

2. A safety closure unit as set forth in claim 1 in
which the complementary engaging surfaces comprise
downwardly extending spaced teeth on the outer cap
and upwardly extending spaced teeth on the inner cap.

3. A safety closure unit including an inner or closure
cap for application to a container, an outer or actuator
cap superimposed on said inner cap, means on the top
wall of each of said caps securing said caps against un-
authorized axial separation, said outer and inner caps
having complementary engaging surfaces on the under-
side of the top wall of the outer cap adjacent the skirt
of said outer cap and on the upper portion of said inner
cap adjacent the top wall of the inner cap to cause in-
terengagement therebetween so that in the normal po-
sition of the outer cap, rotation of the outer cap will si-
multaneously rotate the inner cap to secure said inner
cap on the container, the top wall of said outer cap
being sufficiently yieldable to permit axial deflection
thereof in one direction to permit the outer cap to be
rotated in the opposite direction with respect to the
inner cap without effecting an unsecurement of said
inner cap from the container, said top wall being axially
deflectable in an opposite direction when a downward
manual pressure is applied against the outer cap caus-
ing interengagement between said engaging surfaces
and locking said outer cap with respect to said inner
cap to rotate said caps simultaneously to cause unse-
curement of said inner cap relative to the container.

4. A safety closure unit as set forth in claim 3 in
which the complementary engaging surfaces comprise
downwardly extending spaced teeth on the outer cap
and upwardly extending spaced teeth on the inner cap.

5. A safety closure unit as set forth in claim 4 in
which when the outer cap is in its normal position and
is rotated clockwise the teeth of both caps will be in
positive engagement to simultaneously rotate said inner
cap to closure position on the container and when the
outer cap is rotated counterclockwise the teeth in the
outer cap will override the teeth on the inner cap to
permit relative rotation between said caps without im-
parting a corresponding rotation to the inner cap and
the top wall of said outer cap will flex upwardly away
from the top wall of the inner cap, and when said outer
cap is moved downward manually relative to the inner
cap said top wall of said outer cap will flex downwardly
as long as the manual pressure is applied to said outer
cap to cause the teeth in said outer cap to engage the
teeth on the inner cap to simultaneously rotate said
inner cap with said outer cap to cause unsecurement of
said inner cap relative to the container.

6. A safety closure unit as set forth in claim § in
which the outer cap has a lip adjacent the bottom of the
skirt of the outer cap adapted to engage the bottomn of
the skirt of the inner cap to prevent a manual separa-
tion of said caps by any unusual manual pressure.

7. A safety closure unit as set forth in claim § in
which the top wall of the outer cap provides a two-way
spring action to permit a downward axial deflection of
said top wall when a downward manual pressure is ap-
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plied against the outer cap and said outer cap is rotated
counterclockwise to effect an unscrewing of the inner
cap, and an upward axial deflection of said top wall
when said outer cap is rotated counterclockwise so that
the teeth of the outer cap override the teeth of the
inner cap.

8. A safety closure unit as set forth in claim 4 in
which the spaced teeth in the outer cap are inclined at
an angle of between 45° to 85°,

9. A safety closure unit as set forth in claim 4 in
which the angle of the teeth on the inner cap is approxi-
mately between 45° to 85°,

10. A safety closure unit as set forth in claim 4 in
which the teeth on the inner cap are formed to provide
a lower section which is inclined at an angle of approxi-
mately 80° with an upper inclined section inclined at an
angle of approximately 35° with the top of the tooth
being generally horizontal and planar.

11. A safety closure unit as set forth in claim 5 in
which the inner and outer caps are formed of a plastic
material.

12. A safety closure unit as set forth in claim 11 in
which the outer cap is formed of a plastic material hav-
ing a greater flexibility than the inner cap.

13. A safety closure unit as set forth in claim 4 in
which the front or lead edge of the tooth in the outer
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8

cap is inclined at an angle of approximately 80° and en-
gages the rear or tail edge of the tooth on the inner cap
when rotated in one direction, which tooth in said inner
cap is inclined at approximately 80° and when the
outer cap is manually pressed inwardly relative to the
inner cap and is rotated in the opposite direction the
teeth in the outer cap will be moved inwardly into the
spaced recesses between the teeth on the inner cap and
will engage each other adjacent the bottom of their re-
spective teeth so that the teeth are interlocked and the
two caps will rotate simultaneously when rotated in the
opposite direction to unfasten the inner cap from the
container.

14. A safety closure unit as set forth in claim 13 in
which when the outer cap is rotated in the opposite di-
rection without the application of manual pressure
thereto the top wall of the outer cap will flex so as to
permit the teeth of the outer cap to override the teeth
on the inner cap without imparting a rotation of the
inner cap and when downward manual pressure is ap-
plied to said outer cap said top wall of the outer cap will
flex to permit a positive interengagement of the teeth
to cause said outer and inner caps to rotate simulta-
neously in the opposite direction to effect an unscrew-

ing of the inner cap from the container.
* * * * *
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