wo 2015/113851 A1 I 0N OO O A A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/113851 A1l

6 August 2015 (06.08.2015) WIPO I PCT
(51) International Patent Classification: (74) Agent: BRYERS LLP; 7 Gay Street, Bath Bath and North
B65D 55/02 (2006.01) B65D 55/06 (2006.01) East Somerset BA1 2PH (GB).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/EP2015/050894 kind of national protection available). AE, AG, AL, AM,
(22) Imternational Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
2 ' BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
19 January 2015 (19.01.2015) DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
. KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(26) Publication Language: English MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(30) Priority Data: PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
1401682.8 31 January 2014 (31.01.2014) GB SD, SE, SG, SK, SL, SM, ST, 8V, S8Y, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant: OBRIST CLOSURES SWITZERLAND
GMBH [CH/CH]; Romerstrasse 83, CH-4153, Reinach (84) Designated States (uniess otherwise indicated, for every
(CH). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(72) Imventor: MCPHERSON, Alexander Donald Meiklem; TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

16 McKell Court, Falkirk Central Scotland FK1 5PW
(GB).

TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on next page]

(54) Title: A TAMPER-EVIDENT CLOSURE

Figure 2

(57) Abstract: A tamper-evident closure (I)
for a container, the closure comprising: a shell
comprising a first shell part (3A) and a second
shell part (3B); and a tamper-evident overcap,
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A TAMPER-EVIDENT CLOSURE

The present invention relates generally to a closure for a container and particularly to a closure with
means for indicating that the closure has been opened at least once.

There is an increasing demand for tamper-indicating systems which ensure that a container is not re-
filled with non-original contents. Whilst it is relatively easy to produce some form of tamper-evidence,
it is much more difficult to provide tamper-evidence which cannot be either overcome without causing
the tamper-evidence system to activate, or activated and then returned to a visually identical state so as
to appear non-activated.

A particularly useful method of providing tamper-evidence is to use a system in which a closure is
initially located into a first position, but once removed can only be returned to a second position which
is visually distinct from the first position. For example, US 5, 738, 231 describes a closure with a part
which is moved during the opening process so that following opening it cannot pass back over a
projection on the container finish. The result is that the closure can only return to a position in which it
is axially displaced with respect to its original position.

Document WO 02/096771 describes a closure with a first portion with inner and outer parts, and a
second portion. Initially a section of the inner part of the first portion protrudes below the level if the
second portion which is formed so as to have a reduced circumference. When the first portion is
removed the section of the inner part is pulled from under the area of reduced circumference on the
second portion. After removal the inner part of the first portion and the area of reduced circumference
on the second portion retain their original dimensions, so that if the first portion is reapplied the inner
part can no longer pass under the area of reduced circumference.

Documents W0O2005/049449 and WQO?2006/117505 describe a tamper-evident closure with a first
portion including inner and outer parts, and a second portion. The outer part is movable relative to the
inner part from a first position in which the outer part is immediately adjacent the second portion said
outer part is movable to a second position in which there is an unobstructed gap therebetween. The
inner and outer parts are adapted to become irreversibly locked in the second position so that the
outer part cannot be moved back to the first position to close the gap so as to provide an irreversible
event which gives evidence of opening.

The present invention seeks to provide improvements over the prior art.

According to an aspect of the present invention there is provided a tamper-evident closure for a
container, the closure comprising: a shell comprising a first shell part and a second shell part; and a
tamper-evident overcap, the overcap comprising a cap which is fixed to the exterior of the first shell
part and a tamper-evident member which is releasably connected to the cap and releasably located
around the exterior of at least part of the second shell part, such that the first and second shell parts
cannot be separated unless the member is released, and thereafter the cap is removable together with
the first shell part.

The result is that the first shell part cannot be removed from a container until the tamper-evident
member is released.

The tamper-evident member is located (for example secured or fixed) around the exterior of second
shell part. In other words the member is separate from and extends about the part rather than, for
example, being provided between / releasably held between the first and second shell parts.

In some embodiments the first and second shell parts are frangibly connected directly together i.e. they
are connected without a tamper-evident member axially between them.

According to a further aspect there is provided a tamper-evident closure for a container, the closure
comprising: a shell comprising a first shell part and a second shell part; a tamper-evident overcap, the
overcap comprising a cap which is fixed to the first shell part and a tamper-evident member which is
releasably connected to the cap and releasably fixed to the second shell part, such that the first and
second shell cannot be separated unless the member is released, and thereafter the cap is removable
together with the first shell part.
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The result is that the first shell part cannot be removed from a container until the tamper-evident
member is released.

The closure may further comprise a first portion including inner and outer parts, and a second portion,
the first portion being connected or connectable to the second portion and removable therefrom, the
inner and outer parts being movable upon first opening of the closure from the first position to a
second position in which there is a gap between at least part of the first and second portions, the
closure comprising means for preventing the first portion from returning to the first position so as to
maintain the gap.

The outer part may be movable relative to the inner part from a first position in which the first and
second shell parts are adjacent each other to a second position in which there is a gap therebetween,
the closure comprises locking means for locking the closure in the second position upon first opening so
that the gap cannot easily be closed.

Closures formed with inner and outer parts may include means for preventing the inner part from
moving relative to the second portion until the other part has reached the second position. If the inner
part can move relative to the second portion before the outer part has reached its second position (to
generate the gap) there is a risk that the closure could be returned to a closed position without the gap
having been generated. The present invention may be configured to prevent this.

The closure comprises a shell. A metal (such as aluminium) shell, cowl or the like may be provided to
house working components. In gap-forming embodiments the gap may be formed in the shell. The shell
parts may be joined by a line of weakness when the closure is in the unopened state. For example a
frangible line may be provided in the shell, the gap being formed between adjacent peripheries of two
shell parts along which the line extends.

The gap may be obstructed. Alternatively the gap may be unobstructed. By ‘unobstructed’ is meant
there is no obstruction at or through the gap. The closure thereby does not rely on an obstructing
member becoming trapped at or in the shell gap. By forming an unobstructed gap it is not possible to
defeat the tamper-evidence by a simple cutting operation through the gap. In other words, the locking
mechanism may be remote from the gap.

The tamper-evident member may be frangibly connected to a free end of the cap.

The member may include anti-rotation features for engaging corresponding features on the second shell
part.

A seal or the like may be carried on or by the member. In some embodiments the member is formed
with a portion reminiscent of a piece of wax, lead, or other material with a design stamped into it and
attached to things as a guarantee of authenticity.

The cap may be friction fitted onto the first shell part. In some embodiments an adhesive may
alternatively or additionally used.

In some embodiments the first shell part must be rotated relative to the second shell part to open the
closure.

Where present, the second portion may be attachable to a container. For example the second portion
may be attachable to the mouth and neck region of a container. In some embodiments the second
portion may be snap-fitable onto a container. Roll-on-pilfer-proof (ROPP) arrangements are also
contemplated.

The second portion may comprise or include a pouring fitment.

The closure may further comprise a non-return valve. Certain industries, in particular the spirits
industry, demand additional measures to prevent tampering. In-bore fitments such as non-return
fitments are often fitted to containers to prevent re-filling regardless of other tamper-evidence
measures.
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The closure may include a ratchet arrangement for preventing return to the first position, for example
by locking inner and outer parts in the second position. A ratchet arrangement is a simple and efficient
method of irreversibly locking the inner and outer parts together. Advantageously the locking means
which initially hold the inner part on the body may subsequently prevent, or help prevent, the outer
part returning to the first position.

The body part may include formations, such as screw threads, for engagement on the container or in-
bore fitment as appropriate. In such cases the cap ratchet arrangement or other locking mechanism
may be located above the formations so as to increase the difficulty in accessing and tampering with the
locking arrangement.

The member may be a tamper-evident band, strap or the like. The band may be generally annular. The
band may extend around part, substantially all or all of the second part. It may extend axially over part,
substantially all or all of the second part.

The cap and tamper-evident band may be formed as a single piece.

The cap and tamper-evident band may be frangibly connected together. For example the frangible
connection may be provided by a plurality of frangible bridges between the cap and the band.

The tamper-evident member may include a section with the appearance of a seal.

In the unopended position the overcap may prevent axial separation and/or relative rotation of the first
and second shell parts.

The present invention also provides a spirits bottle closure comprising a closure as described herein.
The present invention also provides in combination a closure as described herein and a container.

The present invention also provides a tamper-evident overcap for a closure container of the type having
a shell comprising a first shell part and a second shell part, the overcap comprising: a cap which is fixable
to the exterior of the first shell part and a tamper-evident member which is releasably connected to the
cap and releasably locatable on the exterior of the second shell part, such that the first and second shell
cannot be separated unless the member is released, and thereafter the cap is removable together with
the first shell part.

The present invention also provides a tamper-evident closure for a container, the closure comprising: a
generally circular cylindrical sleeve comprising a first sleeve part and a second sleeve part; and a
generally circular cylindrical tamper-evident overcap, the overcap having a greater diameter than the
sleeve; the overcap comprising a top cap which is fixed to the exterior of the first sleeve part and a
tamper-evident member which is releasably connected to the cap and releasably fixed around the
exterior of at least part of the second sleeve part, such that the first and second sleeve parts cannot be
separated unless the member is released, and thereafter the cap is removable together with the first
sleeve part.

The present invention also provides a container closure in combination with an overcap as described
herein.

The present invention also provides a tamper-evident overcap for a closure container of the type having
a shell comprising a first shell part and a second shell part, the overcap comprising: a cap which is fixable
to the first shell part and a tamper-evident member which is releasably connected to the cap and
releasably fixed to the second shell part, such that the first and second shell cannot be separated unless
the member is released, and thereafter the cap is removable together with the first shell part.

An overcap formed according to the present invention may, in some embodiments, be retrofittable to
pre-existing shells.

The present invention will now be more particularly described, by way of example, with reference to
the accompanying drawings, in which:
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Figure | is a side view of a closure formed according to the present invention and shown in a fully
closed position;

Figure 2 is a side view of the closure of Figure | shown with a tamper-evident band partially removed;
Figure 3 shows the closure with the tamper-evident band fully removed;

Figure 4 is a side elevation of the closure of Figure 3;

Figure 5 is a side elevation of the closure of Figure 4 shown with a cap partially removed;

Figure 6 shows the closure of Figure 5 with the cap fully removed;

Figure 7 shows the closure of Figure 6 with the cap replaced;

Figure 8A is a side view of a closure formed according to an alternative embodiment shown in an
unopened state;

Figure 8B is a side view of the closure of Figure 8A with a tamper-evident member released;
Figure 8C is a side view of the closure of Figure 8B with a cap removed;
Figure 8D is a side view of the closure of Figure 8C with the cap replaced;

Figure 9 is a side view of a closure formed according to an alternative embodiment and shown in a fully
assembled state;

Figure 10 shows the closure of Figure 9 at a partially assembled stage;

Figure || shows the closure of Figure 10 as an overcap is received to complete an assembly process;
Figure 12 is a perspective view of a shell component forming part of the closure of Figure 9;

Figure 13 is a cut-away section of the shell of Figure 12;

Figure 14 is a side view of a gap generating mechanism forming part of the closure of Figure 9;

Figure 15 is a section of the closure of Figure 9;

Figure 16 is a side view of an overcap component forming part of the closure of Figure 9;

Figure 17 is a perspective view of the overcap of Figure 16;

Figure 18 is a further perspective view of the overcap of Figure 16;

Figure 19 is a side view of a shell component forming part of the closure of Figure 9;

Figure 20 shows a closure formed according to an alternative embodiment and fitted to a container
neck;

Figure 21 shows the closure of Figure 20 with a tamp-evident member partly removed;
Figure 22 shows the closure of Figure 21 with the member fully removed;

Figure 23 is a section of a closure illustrating a gap forming mechanism suitable for us in conjunction
with the present invention in a first, unopened position;

Figure 24 is a section of the closure of Figure 23 shown in a second, opened position;



10

15

20

25

30

35

40

45

50

55

WO 2015/113851 PCT/EP2015/050894
5

Figure 25 is a side elevation of the opened closure shown in Figure 24;

Figure 26 is a perspective view of a second portion of the closure;

Figure 27 is an underside perspective view of the second portion shown in Figure 26;
Figure 28 is a perspective view of a first portion inner part of the closure;

Figure 29 is an underside perspective view of the inner part of Figure 28;

Figure 30 is a plan view of the inner part shown in Figure 28;

Figure 31 is an underside perspective view of a first portion outer part of the closure;
Figure 32 is an under planned view of the outer part of Figure 31;

Figure 33 is a perspective view of a valve housing forming part of the closure;

Figure 34 is a further perspective view of the valve housing of Figure 33;

Figure 35 is a perspective view of a valve member forming part of the closure;

Figure 36 is a further perspective view of the valve member of Figure 8A;

Figure 37 is a side elevation of a closure formed according to an alternative embodiment and also
illustrating a gap generating mechanism suitable for use in the present invention;

Figure 38 is a section of the closure shown in Figure 37,
Figure 39 is a perspective view of the closure of Figures 37 and 38 shown in an open position;
Figure 40 is a side elevation of the closure of Figure 39;
Figure 41 is a section of the closure shown in Figure 40;

Figure 42 is a section of the closure shown in Figures 37 to 41 shown in a closed position following an
initial irreversible opening event;

Figure 43 is a side elevation of a closure having a further gap generating mechanism and shown in an
open position;

Figure 44 is a perspective view of the closure shown in Figure 43;
Figure 45 is a section of the closure shown in Figures 43 and 44;

Figure 46 is a section of the closure shown in Figures 43 to 45 shown in a closed position following an
initial irreversible opening event;

Figure 47 is a perspective view of part of a closure body forming part of the closure shown in Figures 43
to 46 illustrating connection of an inner part terminal end portion;

Figure 48 is a perspective view of the closure body shown in Figure 47;
Figure 49 is a plan view of the closure body/end portion shown in Figure 48;
Figure 50 is a section of a closure formed according to a further embodiment; and

Figure 51 is an exploded view of the closure of Figure 50.
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Referring first to Figure | there is shown a closure generally indicated | which is secured onto a
container neck 2.

The closure comprises a shell 2 having a first shell part 3A (not shown) and a second shell part 3B. In
this embodiment the shell 2 is formed from metal; in other embodiments a shell formed from a plastics
material may, for example, be provided.

An overcap 4 is provided and fits on top of the first shell part 3A. The overcap 4 includes a cap part 4A
and a tamper-evident band 4B. In this embodiment the overcap 4 is formed from a plastics material.

The cap part 4A is secured to the shell part 3A (in this embodiment by friction and an adhesive) and is
frangibly connected to the band 4B at its free end.

The band 4B includes a generally disc-shape section 4C formed to appear like a seal. Around one side
of the seal 4C a frangible line 4D extends.

The band 4B is removably secured to the shell part 3B, so that the cap part (carried on the shell part
3A) cannot be removed.

In order to remove the cap part 4A the band 4B must first be released. This is achieved by lifting the
seal 4C to cause the line 4D to break as shown in Figure 2 (in which the shell part 3A can now be seen).
The seal 4C can then be pulled to tear it away from the free end of the cap 4A as shown in Figure 3.
Figures 2 and 3 also show axial ribs 3C provided on the outer surface of the shell part 3B for engaging
corresponding ribs on the band to prevent the band 4B from rotating.

In Figure 4 the band is shown completely removed. This allows a user to grasp the cap part 4A and
unscrew it (in other embodiment the overcap could, for example, be pulled off rather than unscrewed).
The cap part 4A is secured to the shell part 3A so that they co-rotate off the container neck.

In this embodiment a gap generating mechanism is provided (further details of which are provided
below). Accordingly in an initial rotation phase the cap/shell part rotation causes the shell parts to be
separated (in this embodiment a frangible line between the parts is initially present and is broken) a gap
G to open up between the shell parts as shown in Figure 5. Continued rotation then causes the
cap/shell part to be rotated off the neck as shown in Figure 6.

When the cap/shell part are replaced, the gap G between the shell parts remains and cannot be
reclosed, as shown in Figure 7.

Figures 8A to 8C illustrate a closure 10l formed according to an alternative embodiment. The closure
100 is similar to the closure | except that no gap generating mechanism is provided. Therefore the
member |104B is removed (Figure 8B) and the cap/shell part are removed (Figure 8C); then when the
cap/shell part are replaced (Figure 8D) no gap is provided between the shell parts.

Referring now to Figures 9 to 19 there is shown a closure 201 formed according to a further
embodiment and components thereof.

The closure 201 is similar to the closure | and comprises a shell with a removable first part 203A and a
second part 203B. The closure also comprises an overcap 204 with a cap 204A and a tamper-evident
member 204B. The overcap and shell have, in this embodiment, a diamond knurling pattern on their
exterior surface.

The closure 201 further comprises a gap generating mechanism 205 which fits within the shell 203 (see
Figures 10, 14 and 15).

The open end of the shell 202 includes anti-rotation ribs 206 for engaging corresponding ribs 207 on the
mechanism body. Location lugs 208 on the inner surface of the shell part 203B grip in a groove 209
formed on the mechanism body. Vertical ribs 204F on the inner surface of the cap 204A grip on to
corresponding ribs 203D formed on the exterior surface of the shell part 203A. Ribs 204E on the
interior surface of the band 204B engage with ribs 203C on the exterior of the shell part 203B.
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The closure is assembled by fitting the shell 203 over the mechanism 205 as shown in Figure 10. The
overcap 204 is then fitted on as shown in Figure | 1.

The mode of operation of the closure 201 is generally the same as for the closure 1.

In Figures 20 to 22 a closure 301 formed according to an alternative embodiment is shown. The closure
301 is similar to the closure |, except that the seal 304C has a frangible line which causes it to be
broken it half as shown in Figure 21. The functioning of the closure is otherwise the same. Figure 22
also shows co-operating ribs 303C, 304E on the exterior of the shell part 303B and the interior of the
band 304B.

There now follows a description of some gap generating mechanisms which could be used together with
the tamper-evident overcap of the present invention.

Referring to Figure 23 there is shown a closure generally indicated 10 secured onto a container neck |5.

The closure 10 comprises a main body 20, an inner part 25 and an outer part 30. A metal shell 35
forms an outer casing to the closure and is divided into a cylindrical lower part 36 and a cup-shape
second part 37. The parts 36, 37 are separated at a split line 40 formed by a cutting process once the
shell 35 has been applied to the first and second portions of the closure.

Together the body 20 and the shell part 36 comprise a second portion and the inner and outer parts
plus the shell part 37 comprises a cap-like first portion.

The main body 20 is fixed onto the container neck 15 by clips 45 which project inwardly and engage
under a shoulder 50.

A valve housing 55 is clipped into the main body 20 and includes a sealing lip 57 which seals against the
top surface 16 of the container neck 5.

A float valve 65 is housed in the housing 55 and can seal against a valve seat 60 to prevent re-filling of
the container. A valve control ball 70 is located on top of the float valve 65.

In use, the second part 37 of the shell 35 is rotated. This unscrews the outer part 30 from the inner
part 25. The outer part unscrews until a locking mechanism described in more detail below locks it to
the inner part 25. With the outer and inner parts locked together the inner part 25 can then be
unscrewed from the main body 20.

When the cap (shell part 37/outer part 30/inner part 25) is screwed back onto the main body 20, a gap
G is formed between the first and second shell parts 36, 37. This is because the outer part 30 cannot
be screwed completely back down onto the inner part 25 by virtue of the locking mechanism. In
addition, the bottom of the inner part 25 protrudes below the bottom of the outer part 30 so as to be
visible in the gap G.

The gap G formed between the shell parts 36, 37 is unobstructed in the sense that there is no
obstruction member trapped between the parts 36, 37.

Referring now to Figures 26 and 27 the main body 20 is shown in more detail.
The body 20 comprises a lower engagement portion 21 and an upper flow regulation portion 22.

The lower portion 21 comprises a generally cylindrical body having two diametrically opposed windows
2la each of which has at a lower edge a ledge 45 for engagement under the container neck shoulder 50
as shown in Figures | and 2. In addition, the interior surface of the lower portion 2la has a plurality of
mutually spaced axial ribs 21b which lock onto the outer surface of the container neck in use to prevent
relative rotation between the container neck and the body 20.

The upper portion 22 of the main body 20 is generally frusto-conical in shape and has external screw
threads 22a. At the base of the portion 22 where it joins the portion 21, two sets of ratchet teeth 23
are positioned. The teeth 23 engage corresponding teeth on the inner part 25 to prevent it from
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8
rotating whilst the outer part 30 is being rotated for the first time in use. Only after the outer part 30
has locked against the inner part 25 can the inner part 25 be rotated relative to the body 20. At the
opposite end of the portion 22 a dome-shape flow regulator 22b is positioned in the aperture. The
aperture itself is defined by a circumferential pouring lip 22c.

Referring now to Figures 28 to 30 the inner part 25 is shown in more detail.

The inner part 25 is generally cup-shape with a cylindrical side wall 25a closed at one end by a top plate
25b.

The interior surface of the open end of the sidewall 25a includes a continuous series of ratchet teeth
25b which engage the ratchets 23 on the main body portion 22.

The exterior of the sidewall 25a includes two inclined side ramps 26. At the start of each ramp 26 is a
locking step 26a the purpose of which will be described in more detail below.

The sidewall 25a also comprises a pair of ratchet members 27a, 27b adjacent the top plate 25b.

The exterior surface of the sidewall 25a also comprises a circumferential bead 25c the purpose of which
will be described in more detail below.

The top plate 25b comprises a pair of opposing arcuate ramps 28a, 28b each of which terminates with a
locking recess 29a, 29b.

Referring now to Figures 31 and 32 the outer part 30 is shown in more detail.
The part 30 is generally cup-shape and comprises a cylindrical side wall 30a and a top plate 30b.

The exterior of the part 30 comprises a plurality of knurls 30c which help to lock the shell part 37 and
to prevent relative rotation.

The interior of the sidewall 30a comprises a circumferential bead 31 for preventing the outer part 30
being lifted off the inner part by engagement with the corresponding bead 25c.

The interior of the sidewall 30a also comprises a pair of drive dogs 32 which engage in the ramps 26 of
the inner part 25 and ride up them as the outer part 30 is rotated relative to the inner part 25.

The interior of the side wall 38 also comprises a pair of diametrically opposed ratchet arrangements
33a, 33b designed and positioned to run over and lock onto the corresponding ratchet arrangements

27a, 27b on the inner part 25 to prevent counter rotation.

The underside of the top plate 30b includes a pair of drive dogs 34a, 34b each of which comprises a
main body 38a, 38b and a locking tooth 39a, 3%9b.

Referring now to Figures 33 and 34 a valve housing 55 is shown in more detail.

The housing 55 comprises a generally cylindrical body having a circumferential sealing flange 56 with a
depending sealing lip 57 (sometimes referred to as a “crabs claw”).

The exterior of the housing includes two circumferential beads 61, 62 which are used to clip the housing
into the body 20 (as shown in Figure 1).

The interior of the housing 55 comprises a valve chamber 58 having four locating ribs 59 and a valve
seat 60.

Referring now to Figures 35 and 36 a float valve 65 is shown in more detail.

The valve 65 comprises a generally cup-shape body comprising a cylindrical side wall 66 and a recessed
top plate 67.
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The operation of the closure will now be described in more detail.

Initially the body 20 is locked on to the neck I5 be the ribs 21b to prevent axial and rotational
movement. The inner part 25 cannot rotate relative to the body 20 by virtue of the ratchets 23, 25b.
The shell part 37 cannot rotate relative to the outer part by virtue of the knurls 30c. The outer part 30
cannot be lifted off the inner part 25 by virtue of the locking beads 25¢, 31 and by virtue of the drive
dogs 32 engaging under the steps 26a

The shell part 37 is grasped by a user and turned. This causes the outer part 30 to rotate relative to
the inner part 25. The drive dogs 32 in the outer part rise up the ramps 26 in the inner part and the
drive dogs 34a rise up the ramps 28a, 29a. The ratchets 33a pass over the ratchets 27a, 27b.

The outer part is caused to rise by 2mm. At this point continued rotation causes the locking teeth 39a,
39b to drop into the locking recesses 29a, 29b. In addition, the ratchets 33a have rotated beyond the
ratchets 27a, 27b. The inner part drops back down by 0.5mm.

Continued rotation of the outer part relative to the inner part is not possible because the drive dogs 32
abut against the end of the ramps 26 and the drive dogs 34a, 34b abut against the end of the ramps 28a,
28b.

In this second position the open end of the outer part 30 has moved axially away from the open end of
the inner part 25 to expose the free end of the sidewall 25a.

Continued rotation of the cap part (the shell part 37, the outer part 30 and in the inner part 25)
overcomes the torque required to allow the ratchets 25 to pass over the ratchets 23 which causes the
inner part to rotate relative to the body. The internal screw threads 25d on the inner part rise up the
external screw threads 22a of the body.

The cap part can now be lifted off the body 20 to allow the contents of the container to be dispensed.

The contents are dispensed through the valve housing 55. The valve 65 lifts off the seat 60 as the
container is upturned and contents flow out. The valve 65 re-seals against the seat 60 under the weight
of the ball 70 when the container is returned to an upright position. This prevents re-filling of the
container.

When the cap part is returned the inner part 25 is screwed back onto the body 20. The inner part
screws back down to its original position, but the outer part cannot because it is locked in position both
by the axial locking means provided by the drive dogs 34a, 34b and the lateral locking means provided
by the ratchets 33a, 33b and 27a, 27b. This means that the gap G is formed between the shell parts 36,
37 with free end of the inner part skirt visible through it. This irreversible opening event provides visual
evidence that the closure has been opened at least once. The gap G cannot be closed without
destroying the closure.

Because the gap G between the metal shell parts 36, 37 is not generated by placing an obstruction
directly between them, it is not possible to close the gap G by a simple cutting operation.

By providing the dual axial and lateral ratchet arrangements, re-setting closure back to its original
position to close the gap G is prevented. In an alternative embodiment (not shown) a similar closure is
provided with just an axial ratchet arrangement.

Referring now to Figures 37 and 38 there is shown a closure |10 formed according to an alternative
embodiment. The closure 110 is similar to the closure 10 illustrated in Figures 23 to 36.

In this embodiment the upper and lower shell parts 136, 137 are initially joined by a plurality of frangible
bridges 180 which will break if either: i) the lower shell part 136 is rotated before initial opening; or ii)
an attempt is made to pull the top part of the closure off without unscrewing. The bridges therefore
serve as an additional tamper-evident feature.

As seen best in Figure 38, the inner part 125 of the closure extends beyond the split line 140 and the
open end of the outer part to provide a dog-leg shape terminal portion 190 which rests on a shoulder
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120a on the main body 120 so that one half 192 of the terminal portion fits beneath the upper end of
the lower shell part 136 and the other half 194 fits in the upper shell part 137. Above the shell split line
140 a plurality of frangible bridges (not shown) are formed in the inner part 125 to form a split line 185.

Referring now to Figures 39 to 42, in use, when the closure is opened the shell part 137 is unscrewed in
the same way as that described for the closure 10. In this embodiment, however, the unscrewing action
breaks both the bridges 180 on the split line 140 and those on the split line 185. The result is that the
terminal portion 190of the inner part remains held on the body so that the half 194 produces a visible
upstanding band. When to top cap is replaced, as shown in Figure 14, the band 194 is visible through
the gap G.

Figures 43 to 49 show a closure 210 formed according to an alternative embodiment. The closure is
very similar to the closure 10 and includes an extended inner part 225 which has a dog-leg shape
terminal portion 290. In this embodiment a split line 285 is formed approximately in line with the split
line 240 between the shell parts. The result is that in use instead of a band being retained on the lower
part of the closure, the upper half 294 of the terminal portion 290 is removed with the top cap on first
opening and projects below the open end of the cap so as to be clearly visible. When the closure is
then returned to the closure position (Figure 18) the portion half 294 is visible in the gap G.

As shown best in Figures 47 to 49, the terminal portion half 292 sits on the body shoulder 220a. The
body wall extending from the shoulder 220a carries a plurality of ratchet teeth 295 for engaging a
plurality of corresponding teeth 296 formed on the interior surface of the half 292. This prevents the
half rotating relative to the body 220 in use and ensures breakage of the bridges formed along the split
line 285. A similar arrangement is provided for the closure | 10.

In Figures 50 and 51 a closure 410 formed according to a further embodiment is shown.

The closure is very similar to the closure 210 of Figures 9 to 19 except that the sleeve upper part
(203A) and the outer ratchet part (225) are combined into one component 403A. In other words the
upper part of the sleeve 403A also carries the functionality of the outer ratchet part. The functionality
of the closure 410 is unchanged.

The description and drawings merely illustrate the principles of the invention. It will thus be appreciated
that those skilled in the art will be able to devise various arrangements that, although not explicitly
described or shown herein, embody the principles of the invention. Furthermore, all examples recited
herein are principally intended expressly to be only for pedagogical purposes to aid the reader in
understanding the principles of the invention and the concepts contributed by the inventors to
furthering the art, and are to be construed as being without limitation to such specifically recited
examples and conditions. Moreover, all statements herein reciting principles, aspects, and embodiments
of the invention, as well as specific examples thereof, are intended to encompass equivalents thereof.
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CLAIMS

A tamper-evident closure for a container, the closure comprising:

a shell comprising a first shell part and a second shell part; and

a tamper-evident overcap,

the overcap comprising a cap which is fixed to the exterior of the first shell part and a tamper-
evident member which is releasably connected to the cap and releasably located around the
exterior of at least part of the second shell part, such that the first and second shell parts
cannot be separated unless the member is released, and thereafter the cap is removable
together with the first shell part.

A closure as claimed in claim I, in which the closure is movable upon first opening from a first
position in which the shell parts are in a first relative relation to a second position in which
they are in a second relation, the closure comprising means for preventing the portions from
returning to the first position.

A closure as claimed in claim | or claim 2, further comprising a first portion including inner and
outer parts, and a second portion, the first portion being connected or connectable to the
second portion and removable therefrom, the inner and outer parts being movable upon first
opening of the closure from the first position to a second position in which there is a gap
between at least part of the first and second portions, the closure comprising means for
preventing the first portion from returning to the first position so as to maintain the gap.

A closure as claimed in claim 3, in which the outer part is movable relative to the inner part
from a first position in which the first and second shell parts are adjacent each other to a
second position in which there is a gap there between, the closure comprises locking means for
locking the closure in the second position upon first opening so that the gap cannot easily be
closed.

A closure as claimed in claim 3 or claim 4, in which the closure includes means for preventing
the inner part from moving relative to the second portion until the other part has reach the

second position.

A closure as claimed in any of claims 2 to 5, in which the closure comprises a ratchet
arrangement for preventing return to the first position.

A closure as claimed in any preceding claims in which the shell parts are joined by a line of
weakness when the closure is in the unopened state.

A closure as claimed in claim 3 or claim 4, in which the gap is obstructed.

A closure as claimed in claim 3 or claim 4, in which the gap is unobstructed.

. A closure as claimed in any preceding claim, in which the member is frangibly connected to a

free end of the gap.

. A closure as claimed in any preceding claim, in which the member includes anti-rotation

features for engaging corresponding feature on the second shell part.

. A closure as claimed in any preceding claim, in which a seal or the like is carried on or by the

member.

. A closure as claimed in any preceding claim, in which the cap is friction fitted onto the first shell

part.

. A closure as claimed in any preceding claim, in which the first shell part must be rotated

relative to the second shell part to open the closure.

. A closure as claimed in any preceding claim, in which the second portion is attachable to a

container.
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6. A closure as claimed in any preceding claim, in which the second portion is attachable to the

mouth and neck region of a container.
A closure as claimed in any preceding claim, in which the member is a tamper-evident band.

A closure as claimed in any preceding claim, in which the second portion is snap-fitable onto a
container.

A closure as claimed in any preceding claim, in which the second portion comprises or includes
a pouring fitment.

A closure as claimed in any preceding claim, in which the closure includes a one-way valve.

A closure as claimed in any preceding claim, in which the cap and tamper-evident band are
formed as a single piece.

A closure as claimed in any preceding claim, in which the cap and tamper-evident band are
frangibly connected together.

A closure as claimed in claim 22, in which the frangible connection is provided by a plurality of
frangible bridges between the cap and the band.

A closure as claimed in any preceding claim, in which the tamper-evident member includes a
section with the appearance of a seal.

A closure as claimed in any preceding claim, in which in the unopended position the overcap
prevents axial separation and/or relative rotation of the first and second shell parts.

A closure as claimed in any preceding claim, in which the shell is formed as a sleeve.

A closure as claimed in any preceding claim, in which the overcap cap and the tamper-evident
member are generally coaxial with each other.

A closure as claimed in any preceding claim, in which the overcap cap and the tamper-evident
member are generally cylindrical and have substantially the same diameter.

A spirits bottle closure comprising a closure as claimed in any preceding claim.

A closure substantially as hereinbefore described with reference to, and as shown in, the
accompanying drawings.

A container in combination with a closure according to any preceding claim.

A tamper-evident overcap for a closure container of the type having a shell comprising a first
shell part and a second shell part, the overcap comprising: a cap which is fixable to the exterior
of the first shell part and a tamper-evident member which is releasably connected to the cap
and releasably locatable on the exterior of the second shell part, such that the first and second
shell cannot be separated unless the member is released, and thereafter the cap is removable
together with the first shell part.

A container closure in combination with an overcap as claimed in claim 32.

A tamper-evident closure for a container, the closure comprising:

a generally circular cylindrical sleeve comprising a first sleeve part and a second sleeve part; and
a generally circular cylindrical tamper-evident overcap, the overcap having a greater diameter
than the sleeve;

the overcap comprising a top cap which is fixed to the exterior of the first sleeve part and a
tamper-evident member which is releasably connected to the cap and releasably fixed around
the exterior of at least part of the second sleeve part, such that the first and second sleeve
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parts cannot be separated unless the member is released, and thereafter the cap is removable
together with the first sleeve part.
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