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(54) A child-resistant closure

(57) A child-resistant, squeeze-and-turn closure (10)
for a container is provided. The closure comprises a body
having a side skirt (30) and locking means (40, 45) carried

on or by the skirt for releasably locking the closure on to
the container. The closure further comprises a shoulder
(23) including one or more regions of reduced stiffness
(50, 55) in the vicinity of the locking means.
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Description

[0001] The present invention relates generally to a
child-resistant closure and particularly to a squeeze-and-
turn closure.
[0002] Many different types of safety closure, or child-
resistant closure, have been proposed. Amongst these
is a class known as "squeeze-and-turn". This has a
threaded skirt for screw-threaded application to and re-
moval from the neck of a container, and a deformable
portion including one or more internal fins or lugs which
cooperate with corresponding abutments on the contain-
er neck to resist the unscrewing operation until the de-
formable portion of the closure is deformed to move the
fins or lugs clear of the abutments. Examples of this type
of closure are disclosed in GB 1521201, GB1387572 and
EP0443868.
[0003] A problem with known squeeze-and-turn clo-
sures is that when the closure is squeezed this does not
always successfully cause the required movement of the
fins or lugs because the deformable portion is not de-
formed sufficiently.
[0004] The present invention seeks to address the
problems with known squeeze-and-turn closures.
[0005] According to a first aspect of the present inven-
tion there is provided a child-resistant, squeeze-and-turn
closure for a container, the closure comprising a body
having a side skirt and locking means carried on or by
the skirt for releasably locking the closure on to the con-
tainer, in which the closure further comprises one or more
regions of reduced stiffness in the vicinity of the locking
means, and in which the side skirt comprises one or more
ribs.
[0006] By providing regions of reduced stiffness the
deformation/deflection of the skirt in the region of the lock-
ing means is improved.
[0007] The side skirt may comprise a side wall with the
or each rib carried on or by the wall. The or each rib may
be carried on the interior and/or exterior of the wall. In
some embodiments the ribs are created as part of a ’light-
weighting’ exercise in which material is removed. In em-
bodiments without a wall the same lightweighting exer-
cise could result in a skirt formed entirely from ribs with
gaps therebetween. In one embodiment a ’basket-like’
or ’lattice’ configuration is achieved with a crisscross ar-
ray of ribs.
[0008] The body may be at least partly dome-shaped.
For example, a body which is entirely dome-shaped is
contemplated, as is a frusto-conical body.
[0009] The region of reduced stiffness may be provid-
ed by a variation in the material of the closure body. For
example, a more deformable material could be used to
form at least part of the skirt in the region of the locking
means.
[0010] The variation may comprise a portion of re-
duced thickness; for example an internal or external
channel.
[0011] The ratio of the thickness of the portion of re-

duced thickness to the thickness of the body immediately
adjacent may be in the range 1:5 to 4:5.
[0012] The thickness of the portion of reduced thick-
ness may be in the range 0.1 mm to 0.5mm.
[0013] The variation may comprise one or more win-
dows. The windows may comprise apertures passing
through the entire thickness of the body. Alternatively the
windows may comprise thinned wall section membranes.
The windows/membranes may be transpersed with con-
necting webs or bridges to give stability. In addition to
increasing flexibility of the closure skirt and helping to
direct the pressing forces to the required area, the re-
moval of material reduces costs.
[0014] The region of reduced thickness may be formed
on a child resistant band provided by the closure. The
band may be connected to the closure body by one or
more of the ribs. The band may provide the region of
reduced stiffness. The region of reduced stiffness may
be enhanced by providing an absence of connecting ribs
over selected regions of the bands.
[0015] The closure may further comprise a defined top
plate from which the side skirt depends.
[0016] The variation may be provided in the top plate
and/or the side skirt.
[0017] The variation may be provided in the region of
the intersection between the top plate and the side skirt.
[0018] The closure may include a bore seal depending
from the top plate and the variation may be located be-
tween the bore seal and the skirt.
[0019] The present invention also provides a container
having a closure as described herein.
[0020] 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 perspective view of a closure formed
according to a first embodiment of the present inven-
tion;
Figure 2 is a side elevation of the closure of Figure
1 in the region of a lateral squeeze pad;
Figure 3 is a plan view of the closure of Figure 1;
Figure 4 is an under plan perspective view of the
closure of Figure 1;
Figure 5 is an under plan view of the closure of Figure
1;
Figure 6 is a side elevation of the closure of Figure
1 in the region of an internal locking lug;
Figure 7 is a section of the closure of Figure 6 taken
along line A-A;
Figure 8 is an under plan view of the closure of Fig-
ures 1 to 7 shown in a locked position;
Figure 9 is an under plan view of the closure of Figure
8 shown in an unlocked position;
Figure 10 is a perspective view of a closure formed
according to an alternative embodiment;
Figure 1 is a side elevation of the closure of Figure 10;
Figure 12 is a section of the closure of Figures 10
and 11;
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Figure 13 is a side elevation of a closure formed ac-
cording to an alternative embodiment shown in the
region of a pressing pad;
Figure 14 is a side elevation of the closure of Figure
13 shown in the region of a locking lug; and
Figure 15 is an underplan view of the closure of Fig-
ures 13 and 14;
Figure 16 is a magnified view of the region of reduced
stiffness formed in the closure of Figures 13 to 15;
and
Figure 17 is an under plan view of the region of Figure
16.
Figure 18 is a side elevation of a closure formed ac-
cording to a further embodiment;
Figure 19 is a perspective view of the closure of Fig-
ure 18;
Figure 20 is an underplan view of the closure of Fig-
ures 18 and 19;
Figure 21 is an underplan view of the closure of Fig-
ures 18 to 20 shown in a locked position;
Figure 22 is an underplan view of the closure of Fig-
ure 21 shown in and unlocked position;
Figure 23 is a side elevation of a closure formed ac-
cording to and alternative embodiment;
Figure 24 is a plan view of the closure of Figure 23;
Figure 25 is a perspective view of the closure of Fig-
ure 24; and
Figure 26 is a perspective view of a closure formed
according to a further embodiment.

[0021] Referring first to Figures 1 to 6 there is shown
a closure generally indicated 10.
[0022] The closure 10 comprises a top plate 20 and a
side skirt 30.
[0023] The top plate 20 comprises a central disc 21
with an inclined annular wall 22 depending from the pe-
riphery thereof. At the other end of the annular wall 22 a
shoulder 23 extends and merges into the side wall 30.
[0024] The closure further comprises an inner wall 35
which is concentric with the skirt 30. The inner wall 35
includes internal screw thread formations 36 for engage-
ment on corresponding external screw thread formations
on a container neck (not shown).
[0025] The exterior of the open end of the skirt is pro-
vided with a pair of diametrically opposed pressing pads.
[0026] At the open end of the skirt 30 two diametrically
opposed wedge-like lugs 40, 45 are internally positioned.
The lugs 40, 45 are circumferentially positioned between
the pressing pads 31, 32 on the side wall 30 so that the
pads 31, 32 and lugs 40, 45 are spaced by 90° from each
other, in the same way as the points on a compass.
[0027] Referring now also to Figure 7 the shoulder 23
is provided with two portions of reduced thickness in the
form of a pair of diametrically opposed interior grooves
50, 55. The grooves 50, 55 are arcuate and extend over
approximately 45° of the circumference, with in the region
of the lugs 40, 45, with the lugs 40, 45 positioned approx-
imately centrally with respect to the grooves 50, 55 when

viewed from below.
[0028] The closure 10 also has an annular bore seal
60 depending from the inclined wall 22.
[0029] Referring now to Figures 8 and 9 there is shown
schematic under plan views of the closure 10.
[0030] The closure 10 is shown connected to a con-
tainer neck 70, which includes external screw thread for-
mations (not shown) for engaging the corresponding
threads on the closure 10. The container neck 70 also
comprises a pair of diametrically opposed abutment lugs
75, 80 positioned to engage the locking lugs 40, 45 of
the closure.
[0031] Figure 8 shows the closure in the locked posi-
tion in which the closure is fully screwed on to the con-
tainer neck 70 and the locking lugs 40, 45 engaged the
abutment lugs 75, 80 on the container neck. In this po-
sition the closure cannot be rotated relative to the con-
tainer neck due to the abutment of the closure and con-
tainer lugs. In order for the closure to be rotated the lugs
40, 45 must be moved radially outward with respect to
the abutment lugs 75, 80. This is effected by squeezing
the closure at the pressing pads 31, 32. The closure skirt
30 is flexible and the squeezing action causes it to ovalise
as shown in Figure 9. The lugs 40, 45 can now pass
around the outside of the abutment lugs 75, 80 so that
with a combined squeeze and turn movement the closure
can be unscrewed.
[0032] The grooves 50, 55 provide a region of reduced
stiffness in the vicinity of the locking lugs 40, 45 which in
turn reduces the pressure required on the pads 31, 32 in
order to effect a sufficient deformation of the skirt 30 in
those regions. In other words, the grooves 50, 55 reduce
the resistance of the skirt 30 to flexing in the region of
the locking lugs. The ’hinging’ of the skirt relative to the
top plate is therefore improved in these areas. Keeping
the material thicker particularly in the region of the press-
ing pads is important for the transmission of force, hence
simply a complete thinning of the entire closure would
not produce the desired effect.
[0033] The regions of reduced stiffness allow the
pressing forces on the pads to be directed to where they
are most needed.
[0034] Referring now to Figures 10 to 12 there is shown
a closure 110 according to an alternative embodiment.
[0035] The closure 110 is very similar to the closure
10 shown in Figures 1 to 9. In this embodiment the por-
tions of reduced stiffness are provided by a pair of dia-
metrically opposed windows 180, 185 formed in the clo-
sure shoulder 123. The windows 180, 185 serve a similar
purpose to the internal grooves of the closure 10 because
they provide portions of reduced stiffness in the region
of the locking lugs.
[0036] Referring now to Figure 13 to 17 there is shown
a closure 210 formed according to an alternative embod-
iment.
[0037] The closure 210 is similar to the closure 10 of
Figures 1 to 7 in that it includes a pair of internal grooves
250, 255 which provide increased flexibility to the skirt in
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the regions of two locking lugs 240, 245.
[0038] In this embodiment the skirt 230 is shorter and
the closure includes an intermediate annular wall 290
between the shoulder 223 and the top plate 220. This
gives it a more elongate appearance.
[0039] The closure 210 does not comprise both an in-
ner wall and a bore seal, but rather a single bore seal
260 which depends from the intersection of the shoulder
223 and the intermediate wall 290. The seal 260 includes
internal screw threads 236.
[0040] The shoulder region 223 of the closure 210 in-
cludes two diametrically opposed internal grooves 250,
255. In this embodiment the thickness of the material
adjacent the grooves 250, 255 is approximately 1 mm
and the thickness of the material defining the base of the
groove is approximately 0.2mm thick.
[0041] The closure operates in the same way as the
closure 10 in that the pressing pads are used to ovalise
the skirt 230 which moves the locking lugs 240, 245 ra-
dially outwards. The grooves 250, 255 promote this
movement of the skirt.
[0042] Referring now to Figures 18 to 20 there is shown
a closure generally indicated 310. The closure 310 com-
prises a top plate 320 and a side skirt 330.
[0043] The top plate 320 comprises a circular disc.
[0044] The closure further comprises an inner wall 335
(see Figure 3)depending from the interior of the skirt. The
inner wall includes internal screw thread formations for
engagement on corresponding external screw thread for-
mations on a container neck (not shown).
[0045] The skirt 330 depends from the periphery of the
top plate 320. The skirt has two major components: i) an
underlying side wall 350; and ii) a plurality of arcuate ribs
360.
[0046] The side wall 350 has three sections: i) a domed
upper section 351; ii) an annular intermediate section
352; and iii) an annular lower section 353. The upper
section 351 joins the intermediate section 352 at a first
step 354 and similarly a second step 355 joins the inter-
mediate and lower sections 352, 353.
[0047] The ribs 360 project from the exterior of the side
wall. All of the ribs extend from the top plate 320 and over
the upper 351 and intermediate 352 side wall sections.
In other embodiments (not shown) some or all of a set
of ribs extend from a point on the side wall below the top
plate. Some of the ribs terminate at the second 355 step
whereas others continue as described in more details
below.
[0048] At the end of the skirt opposite the top plate 320
a child resistant band 365 or hoop is provided.
[0049] The exterior of the band is provided with a pair
of diametrically opposed pressing pads 331, 332. In this
embodiment the pads are generally triangular; other
shapes are, of course, possible.
[0050] The band 365 is annular and passes around
the open end of the side wall annular lower section 353.
The band 365 is coaxial with the open end but with a
greater diameter so that a gap 366 is present.

[0051] The side wall 350 is connected to the band 365
by the ribs 360. More specifically, in this embodiment
seven ribs 360a extend beyond the second step in the
region of each pad and connect to the pad/band. In other
embodiments the band may be connected to the side
wall by different numbers of ribs, or by a window or mem-
brane-like thinned wall section.
[0052] Two diametrically opposed wedge-like lugs
340, 345 are internally positioned on the band. The lugs
340, 345 are circumferentially positioned between the
pressing pads 331, 332 on the side wall 330 so that the
pads 331, 332 and lugs 340, 345 are spaced by 90° from
each other, in the same way as the points on a compass.
[0053] Referring now to Figures 21 and 22 there is
shown schematic under plan views of the closure 310.
[0054] The closure 310 is shown connected to a con-
tainer neck 370, which includes external screw thread
formations (not shown) for engaging the corresponding
threads on the closure 310. The container neck 370 also
comprises a pair of diametrically opposed abutment lugs
375, 380 positioned to engage the locking lugs 340, 345
of the closure. Figure 21 shows the closure in the locked
position in which the closure is fully screwed on to the
container neck 370 and the locking lugs 340, 345 en-
gaged the abutment lugs 375, 380 on the container neck.
In this position the closure cannot be rotated relative to
the container neck due to the abutment of the closure
and container lugs. In order for the closure to be rotated
the lugs 340, 345 must be moved radially outward with
respect to the abutment lugs 375, 380. This is effected
by squeezing the band at the pressing pads 331, 332.
The band is flexible and the squeezing action causes it
to ovalise as shown in Figure 22. When the band flexes
the ribs connected thereto are also caused to flex in-
wards, which in turn causes the side wall to ovalise. The
lugs 340, 345 can now pass around the outside of the
abutment lugs 375, 380 so that with a combined squeeze
and turn movement the closure can be unscrewed.
[0055] Because the ribs only connect to the band 365
in the region of the pads this creates regions of reduced
stiffness in the vicinity of the lugs, where no extended
ribs are present. Accordingly the force required on the
pads is reduced. This has the same effect as localised
windows or membrane wall sections.
[0056] Referring now to Figures 23 to 25 there is shown
a closure 110 formed accordingly to an alternative em-
bodiment.
[0057] The closure 410 is very similar to the closure
310 shown in Figures 18 to 22. In this embodiment all of
the ribs 460 extend so as to connect the band 465. The
gap 466 between the band and the side wall provides a
region of reduced stiffness on the closure.
[0058] Referring now to Figure 26 there is shown a
closure 510 formed according to an alternative embodi-
ment.
[0059] The closure 510 is very similar to the closure
410 shown in Figures 23 to 25. In this embodiment ad-
ditional ribs 561 are provided.
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[0060] The ribs 561 extend across the side wall 550
perpendicular to the ribs 560 to give a crisscross, lattice-
like rib structure.
[0061] All of the ribs 560, 561 connect to the band 565.
The gap 566 provides a region of reduced stiffness.

Claims

1. A child-resistant, squeeze-and-turn closure (10) for
a container, the closure comprising a body having a
side skirt (30) and locking means (40, 45) carried on
or by the skirt for releasably locking the closure on
to the container, characterised in that the closure
further comprises a shoulder (23) including one or
more regions of reduced stiffness (50, 55) in the vi-
cinity of the locking means.

2. A closure as claimed in Claim 1, in which the region
of reduced stiffness comprises one or more windows
(180, 185).

3. A closure as claimed in Claim 1, in which the region
of reduced stiffness comprises one or more grooves
(50, 55).

4. A closure as claimed in any preceding claim, in which
the region of reduced stiffness is provided by a var-
iation in the material of the closure.

5. A closure as claimed in Claim 4, in which the variation
comprises a portion of reduced thickness.

6. A closure as claimed in Claim 5, in which the ratio
of the thickness of the portion of reduced thickness
to the thickness of the body immediately adjacent is
in the range 1:5 to 4:5.

7. A closure as claimed in Claim 5 or Claim 6, in which
the thickness of the portion of reduced thickness is
in the range 0.1 mm to 0.5mm.

8. A closure as claimed in any preceding claim, in which
the closure (10) further comprises a top plate (20)
from which the side wall (30) depends.

9. A closure as claimed in Claim 8, in which the variation
is provided in the region of the intersection between
the top plate and the side skirt.

10. A closure as claimed in any preceding claim, in which
the closure further comprises an inner wall (35).

11. A closure as claimed in Claim 10, in which the inner
wall (35) carries a screw thread (36).

12. A closure as claimed in Claim 10 or 11, in which the
region of reduced stiffness is provided between the

side skirt and the inner wall.

13. A closure as claimed in any preceding claim, in which
the skirt (30) comprises pressing pads (31, 32).

14. A closure as claimed in any preceding claim, in which
the shoulder (23) merges into the side skirt (30).

15. A closure as claimed in any preceding claim in which
the body is generally dome-shaped.

16. A container having a closure according to any pre-
ceding claim.
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