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(54) A safety closure

(57) A safety closure (10) for a container is provided.
The closure comprises an inner cap (15) having engage-
ment means (18) for engaging a container; and a force
transmission member (23) operable to provide friction

against an exterior surface of the inner cap upon appli-
cation of an inwardly directed force. In use the force trans-
mission member provides sufficient friction to disengage
the inner cap engagement means and to enable indirect
removal thereof from a container.
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Description

[0001] The present invention relates to the field of clo-
sures for containers, and more particularly to safety clo-
sures which can be applied and removed easily from a
container with knowledge of its operation, but which is
protected from removal by children.
[0002] In the packaging of many household commod-
ities, such as medicines, it is highly desirable that the
container be provided with a closure that cannot be re-
moved by children, but which can be removed readily by
those familiar with the manner of operation of the closure
including, for example, the elderly or the handicapped.
[0003] Safety closures have been known for many
years and generally comprise two component parts,
namely an inner and outer shell. A typical safety closure
is disclosed in GB1529707, which describes a safety clo-
sure cap for sealing a container, the cap comprising an
outer shell, an inner shell and a ratchet arrangement.
The ratchet arrangement couples the shells together
when turned in a cap applying direction, and permits rel-
ative rotation between the shells in a cap-unscrewing di-
rection. It is possible to unscrew the closure in response
to a predetermined finger pressure directed radially in-
wards on the skirt of the outer shell, which for causes the
shells to turn together so as to unscrew the inner shell
from the container.
[0004] Other known safety closures generally require
a downwardly directed pressure on the outer shell so as
to activate the ratchet mechanism in conjunction with a
rotation action in order to effect the removal of the said
closure from the container. Such a removal, therefore,
makes it necessary to apply force in two different direc-
tions together to remove the closure.
[0005] In many cases it would be desirable to use a
metal closure to form the inner cap. However, standard
metal closures tend not to have sharp edges against
which an outer closure can bear to transmit an unscrew-
ing force.
[0006] Whilst conventional safety closures provide ad-
equate protection against inadvertent removal of a clo-
sure from a container, such as a medicine bottle, for ex-
ample, they are, nevertheless, unnecessarily complicat-
ed by virtue of their reliance upon an interlocking me-
chanical engagement between the inner and outer shells
to actuate the removal of the closure from the container.
From the discussion that is to follow, it will become ap-
parent how the safety closure formed in accordance with
the present invention addresses the deficiencies associ-
ated with the prior art, whilst providing numerous addi-
tional advantages not hitherto contemplated or possible
with prior art constructions.
[0007] According to a first aspect of the present inven-
tion, there is provided a safety closure for a container,
the closure comprising: an inner cap having engagement
means for engaging a container; and a force transmission
member operable to provide friction against an exterior
surface of the inner cap upon application of an inwardly

directed force whereby in use the force transmission
member provides sufficient friction to disengage the inner
cap engagement means and to enable indirect removal
thereof from a container.
[0008] In contrast to prior art constructions, a safety
closure formed in accordance with the present invention
utilises the frictional forces generated at the exterior of
the inner cap.
[0009] The interaction between the force transmission
member and the inner cap may be characterised by an
absence of mechanical engagement. In other words, the
force generated to remove the inner cap is achieved sub-
stantially entirely by frictional forces at the interface.
[0010] The closure may comprise an outer cap. In
some embodiments the force transmission member com-
prises the outer cap.
[0011] The force transmission member may be formed
as part of an outer cap. For example, the member may
comprise one or more high friction pads which can be
brought selectively into contact with the inner cap.
[0012] The force transmission member may be formed
as a liner, coating or the like for the outer cap.
[0013] Alternatively or additionally at least part of the
force transmission member may be formed as a coating
on the inner cap.
[0014] It is possible for inner and outer caps to be pro-
vided and for both to include corresponding high friction
components which can be brought into contact to enable
the transmission of force.
[0015] Without the application of an inward force (such
as pushing or squeezing) on the exterior surface of the
outer cap, the outer cap may rotate freely about the inner
cap imparting little, or no, frictional torque on the surface
of the inner cap. This can result in a child-resistant closure
which nevertheless still allows the elderly or handicapped
to remove the inner cap.
[0016] The force transmission member may form at
least part of the outer cap. The present invention envis-
ages, therefore, that the member may be constituted by
the material, for example, of the outer cap.
[0017] The member and outer cap may be formed in-
tegrally or formed as separate components.
[0018] Where the frictional medium is constituted by
the material forming the outer cap, it would be the fric-
tional force exerted by the surfaces of the inner and outer
caps as they attempt to move relative to one another
which would be of relevance.
[0019] It may be that the entire outer cap is formed
from the friction medium. Alternatively, only certain re-
gions of the outer cap may be formed from the member.
This may be preferred where substantial savings in terms
of expense can be made if the outer cap is formed as a
composite comprising a less expensive material forming
the majority of the outer cap and a more expensive mem-
ber material making up a minority of the outer cap.
The force transmission member may be a separate com-
ponent attached to the outer cap. It may be attached by
way of adhesive, for example, or other attachment
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means. Having the member as a separate component
may simplify the manufacturing process of the safety clo-
sure because the member may be attached to an outer
cap of standard specification which is readily available.
There is also the possibility of installing a member on
pre-existing outer and/or inner caps to arrive at a safety
closure formed in accordance with the present invention.
This may be considered as a retro-fitting installation of
the member as a separate component.
[0020] The exterior surface of at least part of the inner
cap may be substantially smooth. The interior surface of
at least part of the force transmission member may be
substantially smooth. In some embodiments the exterior
surface of the inner cap and the interior surface of the
transmission member are smooth at least in the areas
over which frictional engagement will occur.
[0021] The inner cap engagement means may com-
prise screw thread formations. Accordingly a rotational
movement accompanying the application of inward force
could be used to unscrew the inner cap. Other engage-
ment means such as clips and snap beads may also be
used.
[0022] In embodiments where the force transmission
member is pressed, or squeezed, against the inner cap,
both elements may be rotated simultaneously as one unit
about the container to effect the application or removal
of the safety closure to/from the container. To this end,
there is no requirement for any mechanical interengage-
ment to provide a mechanism for turning; the frictional
force that exists being sufficient to accomplish this ob-
jective. A clamping force between the force transmission
member and the inner cap allows the inner cap to be
indirectly removed from the container.
[0023] The inwardly directed force may include a radial
component. Alternatively or additionally an axial compo-
nent may be required.
[0024] The force transmission member may be biased
to a non-contact position and urgable to a contact position
with respect to the inner cap. Movement of the member
may be caused by directly applying force to it, or by in-
directly applying force, for example via an outer cap.
[0025] The force transmission member may be de-
formable.
[0026] At least part of the outer cap may be deforma-
ble. The outer cap may comprise a wall having selected
regions of reduced thickness to facilitate deformation
thereof.
[0027] The outer cap may be formed from plastics ma-
terial such as polyethylene or polypropylene.
[0028] The inner cap may be formed from a variety of
materials, such as metal or a plastics material, for exam-
ple. In embodiments, the inner cap may be formed from
aluminium, which has many desirable properties includ-
ing it being lightweight, corrosion resistant, ductile, im-
permeable, and recyclable. The surface of aluminium al-
so offers a significant co-efficient of friction when brought
into contact with the surface of other materials, such as
those materials which constitute the friction medium or

from which the friction medium is formed.
[0029] The force transmission member may comprise
or include a number of appropriate materials, such as a
plastics material, a rubber material, a thermoplastic elas-
tomeric material, and silicone. Materials of this nature
are considered to exhibit a sufficient co-efficient friction
for them to be utilised as part of a safety closure formed
in accordance with the present invention.
[0030] The safety closure may further comprise
tamper-evident means which make it possible to estab-
lish whether the contents of the container have remained
secure before reaching and being used by the intended
user.
According to an alternative aspect there is provided a
safety closure for a container, comprising a threaded in-
ner cap which engages the container, an outer cap which
at least partially houses the said inner cap, and a friction
medium associated with the said outer cap, the friction
medium being operable to exhibit a co-efficient of friction
between itself and an exterior surface of the inner cap
sufficient to enable the inner and outer caps to be rotated
simultaneously about the container upon bringing the fric-
tion medium into contact with the exterior surface of the
inner cap by application of an inwardly radical force on
an exterior surface of the outer cap.
[0031] According to a further aspect there is provided
a container provided with a safety closure as described
herein.
[0032] According to an alternative aspect of the
present invention there is provided a force transmission
member for a safety cap, comprising a force transmission
as described herein.
[0033] The force transmission member may form part
of an outer cap.
[0034] The present invention will now be more partic-
ularly described, by way of example, with reference to
the accompanying drawings, in which:

Figure 1 is a section of an inner and outer cap to-
gether forming a safety closure in accordance with
the present invention;
Figure 2 is a section of the inner and outer caps of
Figure 1 shown assembled into a safety closure and
presented to a container neck;
Figure 3 is a section of the safety closure of Figure
2 shown assembled onto the container neck;
Figure 4 is a section of the safety closure of Figure
3 shown with the outer cap sidewall depressed to-
wards the inner cap to facilitate the removal thereof;
Figure 5 is a section of a safety closure formed ac-
cording to an alternative embodiment;
Figure 6 is a side elevation of a safety closure formed
according to an alternative embodiment;
Figure 7 is an underplan view of the closure Figure 6;
Figure 8 is a plan view of the closure of Figure 6;
Figure 9 is a section of the closure of Figure 8 taken
along line A-A;
Figure 10 is a perspective view of an outer cap part
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of the closure of Figure 6 shown with an accompa-
nying dosing cap;
Figure 11 is a side elevation of a safety closure
formed according to an alternative embodiment;
Figure 12 is an underplan view of the closure of Fig-
ure 11;
Figure 13 is a plan view of the closure of Figure 11;
Figure 14 is a section of the closure of Figure 13
taken along line B-B;
Figure 15 is a perspective view of an outer part of
the closure of Figure 11 shown with an associated
dosing cap;
Figure 16 is a side elevation of a safety closure
formed according to an alternative embodiment;
Figure 17 is an underplan view of the closure of Fig-
ure 16;
Figure 18 is a plan view of the closure of Figure 16;
Figure 19 is a section of the closure of Figure 18
taken along line C-C; and
Figure 20 is a perspective view of the closure of Fig-
ure 16 shown with an associated dosing cap.

[0035] Referring first to Figure 1 there is shown the
component parts of a safety closure generally indicated
10 and formed in accordance with the present invention.
[0036] The closure 10 comprises an aluminium inner
cap 15 and a plastic outer cap 20.
[0037] The inner cap 15 comprises a disc-shape top
plate 16 from the periphery of which depends a generally
cylindrical side wall 17. The interior of the side wall 17 is
provided with engagement means in the form of screw
thread formations 18.
[0038] The outer cap 20 comprises a disc-shape top
plate 21 from the periphery of which depends a generally
cylindrical side wall 22. The interior of the cap 20 is pro-
vided with a force transmission member in the form of a
liner 23. The liner 23 is formed from a thermoplastic elas-
tomer material and accordingly has a high coefficient of
friction. The liner 23 extends over the underside of the
top plate 21 and around the interior of the side wall 22
and is secured by any suitable means such as adhesion
or as a result of bi-injection moulding. The free end of
the side wall 22 comprises an annular upturned flap 24
the purpose of which is described in more detail below.
[0039] Referring now to Figure 2 the inner and outer
caps 15, 20 are shown assembled into the closure 10.
The inner cap 15 is received into the outer cap 20 so that
the free end of the side wall 17 engages above the flap
24 to hold the cap 15 firmly within the cap 20. Relative
axial movement between the caps 15, 20 is thereby re-
stricted but relative rotational movement is permitted by
virtue of the clearance gap 25 between the caps 15,20.
[0040] The closure 10 is shown presented to a con-
tainer neck 30 having external screw thread formations
31.
[0041] Referring now to Figure 3 the closure 10 is
shown applied to the container neck 30. In practice the
closure may be applied either with the inner and outer

caps 15, 20 assembled as shown, or in two stages i.e.
the inner cap 15 is applied to the neck 30 first and the
outer cap 20 is applied over the inner cap 15.
[0042] With the closure 10 applied the container neck
is closed. If the outer cap 20 is rotated it spins freely on
the inner cap because of the gap 25 and because the
outer surface of the cap 15 is smooth. There is therefore
little or no friction between the caps 15, 20.
[0043] In order to remove the inner cap 15 the side
wall 22 must be inwardly deformed as shown in Figure
4. The inward deformation causes the liner 23 to be
pressed against the side wall 17 at points X. In order to
facilitate the deformation the side wall 17 can be provided
with localised weakening or strengthening relative to the
remainder of the side wall.
[0044] With the side wall 22 depressed the inner cap
15 can now be rotated using the outer cap 20, with the
liner 23 acting as a torque transmission medium.
[0045] The closure 10 can be re-applied by reversing
the above operation.
[0046] Referring now to Figure 5 there is shown a clo-
sure 110 formed according to an alternative embodiment.
[0047] The closure 110 comprises an inner cap 115
and an outer cap 120 and in this respect is similar to the
closure 10 shown in Figure 2.
[0048] In this embodiment the inner cap 115 includes
a cover 123 formed from a thermoplastic elastomer. The
operation of the closure 110 is very similar to that of the
closure 10. In this case when the side wall 122 is de-
pressed the inner surface of the outer cap 120 is pressed
against the cover 123. This creates friction between the
inner and outer caps to allow the inner cap to be removed
and replace by rotation.
[0049] Referring now to Figures 6 to 9 there is shown
a closure 210 formed according to an alternative embod-
iment.
[0050] The closure 210 comprises a metal inner cap
215 and a plastics outer cap 220.
[0051] The outer cap 220 comprises a generally cylin-
drical upper portion 235 including the top plate 221 and
a side wall 236 and a generally hexagonal lower skirt 240
depending therefrom. The skirt 240 is of greater diameter
than the upper portion side wall 236 and is connected
thereto by six radial spokes 237.
[0052] Three of the six sides of the skirt 240 include
arcuate bulges 241 which press against the inner cap
side wall 217 to prevent inward flexing and to brace the
skirt 240 against the wall 217. The other three sides of
the lower skirt 240 are provided with force transmission
members 242 in a triangular configuration.
[0053] The members 242 have an interior and an ex-
terior component. The interior component comprises a
rectangular pad 243 and the exterior component com-
prises three spaced ribs 244. The members 242 are
formed together as a single moulded unit which extends
into the upper part as legs 245 each of which extend over
the upper part side wall 236 and then under the top plate
221, where they terminate at a central disc 246 that
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projects through an aperture 247 in the top plate 221.
[0054] The sides of the skirt 240 which have the force
transmission members 242 are not restricted by arcuate
bulges and can therefore flex inwardly between adjacent
spokes. In use the skirt 240 is gripped and inward pres-
sure is applied at the three points defined by the ribs 244.
Radially inward force pushes the skirt side inwards and
consequently pushes the pads 243 against the inner cap
side wall 217. Rotation movement of the outer cap 220
causes co-rotation of the inner cap 215.
[0055] In Figure 10 a generally frusto-conical dosing
cap 250 is shown upturned and fitted onto the outer cap
220 (shown without the inner cap). The cap is fitted onto
the upper portion 235. The open end of the cap 250 is
shaped to fit tightly onto the portion 235 so that it can be
retained during non-use.
[0056] Referring now to Figure 11 to 14 there is shown
a closure 310 formed according to an alternative embod-
iment. The closure 310 is similar to the closure 210 with
the following differences.
[0057] The skirt 340 is split into three arcuate seg-
ments 340a, 340b, 340c which are separated by three
windows 355a, 355b, 355c. Each segment is connected
to the upper part side wall 336 and at its free end has its
own ledge 324 for retaining the inner cap 315.
[0058] A force transmission member is provided in the
form of a one piece castellated moulded part 360.
[0059] The member 360 comprises three rectangular
pads 361 a, 361 b, 361c which extend across the win-
dows 355a, 355b, 355c. At the base of the pads are link
arms 356a, 356b, 356c which allows the part to be mould-
ed in one piece. The exterior of the pads include ribs 357
which help with grip.
[0060] The part is moulded from an elastomeric mate-
rial with a high coefficient of friction. Accordingly, the pads
can be flexed into the windows where they can contact
the exterior surface of the inner cap 315. The operation
of the closure is then identical to the closure 210 in that
the pads are depressed and then the inner cap can be
rotated.
[0061] Referring now to Figure 15 the outer part 320
is shown fitted with a dosing cap 350 which is identical
to the cap 250 and also fits onto the upper portion 335.
[0062] Referring now to Figures 16 to 19 there is shown
a closure 410 formed according to an alternative embod-
iment.
[0063] The closure comprises an inner cap 415 and
an outer cap 460. In this embodiment there is no separate
force transmission member because the outer cap 460
is the member; the cap is in effect an overcap. The cap
460 is formed from an elastomeric material and compris-
es a top plate 461 and a depending side wall 462 which
terminates with a segmented annular ledge 424.
[0064] The inner cap 415 is identical to the caps 215,
315 and is received into the outer cap where it is retained
by the ledge 424.
[0065] The cap 460 is oversized so that it can rotate
free on the inner cap 415 in the absence of any inward

force.
[0066] At the intersection of the top plate 461 and the
side wall 462 five circumferentially spaced windows 463
are formed. The windows define five pressing regions on
the side wall 462 and help to allow the regions to flex in
use.
[0067] In use radially inward pressure is applied to the
side wall 462 so that a clamping force is applied to the
inner cap 415 by the outer cap 460. This allow the outer
cap 460 to be used to remove the inner cap from a con-
tainer (not shown).
[0068] Referring now also to Figure 20, the periphery
of the top plate 461 is provided with five upstanding equal-
ly spaced pods 464. The pods 464 are arranged so that
the mouth of a dosing cap 450 can be fitted over their
peripheries to hold it firmly in place.

Claims

1. A safety closure for a container, the closure compris-
ing: an inner cap having engagement means for en-
gaging a container; and a force transmission mem-
ber operable to provide friction against an exterior
surface of the inner cap upon application of an in-
wardly directed force, whereby in use the force trans-
mission member provides sufficient friction to disen-
gage the inner cap engagement means and to ena-
ble indirect removal thereof from a container.

2. A closure as claimed in Claim 1, in which the closure
comprises an outer cap.

3. A closure as claimed in Claim 1 or Claim 2, wherein
at least part of the outer cap is deformable by the
inwardly directed force.

4. A safety closure as claimed in Claim 3, wherein the
outer cap comprises a wall having selected regions
of reduced thickness to facilitate deformation there-
of.

5. A closure as claimed in any preceding claim, in which
the outer cap is formed from plastics material.

6. A closure as claimed in Claim 2, in which the force
transmission member comprises the outer cap.

7. A closure as claimed in any of Claims 2 to 5, in which
the force transmission member is formed as part of
the outer cap.

8. A closure as claimed in any of Claims 2 to 6, in which
the force transmission member is formed as a liner
for the outer cap.

9. A closure as claimed in Claim 1 or Claim 2, in which
the force transmission member is formed as a coat-
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ing on the inner cap.

10. A closure as claimed in any preceding claim, in which
the exterior surface of at least part of the inner cap
and/or the interior surface of at lest part of the force
transmission member is substantially smooth.

11. A closure as claimed in any preceding claim, in which
the inner cap engagement means comprise screw
thread formations.

12. A safety closure as claimed in any preceding claim,
wherein the inner cap is formed from metal.

13. A safety closure as claimed in any preceding claim,
wherein the force transmission member comprises
or includes a plastics material.

14. A safety closure as claimed in any preceding claim,
wherein the force transmission member comprises
or includes an elastomeric material.

15. A safety closure as claimed in any preceding claim,
wherein the force transmission member comprises
or includes a thermoplastic elastomeric material.
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