Office de la Proprieté Canadian CA 2731441 C 2015/10/20

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 731 441
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2008/07/31 (51) Cl.Int./Int.Cl. A4/7G 719/22(2006.01)
(87) Date publication PCT/PCT Publication Date: 2009/02/05 | (72) Inventeurs/Inventors:

1 . LE MASURIER, STEVEN, GB;
(45) Date de délivrance/lssue Date: 2015/10/20 HUMPHREY. STEWART. GB:

(85) Entree phase nationale/National Entry: 2011/01/20 PARSONS, DARREN, GB

(86) N” demande PCT/PCT Application No.: GB 2008/002610| (73) Propriétaire/Owner:

(87) N° publication PCT/PCT Publication No.: 2009/016380 MAGICUP MARKETING LIMITED, GB
(30) Priorité/Priority: 2007/07/31 (GB0O/714968.5) (74) Agent. SIM & MCBURNEY

(54) Titre : DISPOSITIF DE FERMETURE POUR UN RECIPIENT A FLUIDE
54) Title: CLOSURE DEVICE FOR A FLUID VESSEL

10 N e 7 e TP P2 AT T 722222777 1 e 35

o IF 11 | )
- 4

5— N

12
l /3:

13

(57) Abréegée/Abstract:

A closure device (2) for a fluid vessel (1) comprises a bistable valve arrangement which includes first and second valve rim portions
(4,5) and a valve member (3) engageable with either of the rim portions (4, 5) respectively to define an open position in which fluid
(9) can exit the vessel (1) and a closed position In which fluid (9) Is substantially prevented from exiting the vessel (1). The valve Is
shown In the open position. The valve Is arranged to close automatically when an impulse Is exerted against the valve member (3).
This can occur for example when the vessel (1) Is knocked over and the fluid (9) therein exerts pressure against the valve member

(3).

.
j
.
._:';-

e SV ENEE

L S S \

.' : - h.l‘s_‘.}:{\: .&. ~ A L~

:
:

A7 /7]
o~

C an a dg http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




wO 2009/016380 A1 I B0 AR 00 AV 0RO D

CA 02731441 2011-01-20

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

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
5 February 2009 (05.02.2009)

(51) International Patent Classification:
Ad7G 19/22 (2006.01)

(21) International Application Number:
PCT/GB2008/002610

(22) International Filing Date: 31 July 2008 (31.07.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

0714968.5 31 July 2007 (31.07.2007) GB

(71) Applicants and

(72) Inventors: LE MASURIER, Steven [GB/GB]; Revenue
House, .a Grande Route De St. Laurent, St. Lawrence,
Jersey JE3 ING (GB). HUMPHREY, Stewart [GB/GB];
Melville Cottage, Rue De La Botellerie, St Ouen, Jersey
JE23 2HL (GB).

(74) Agents: BENNETT, Adrian, Robert, James et al.; AA
Thornton & Co, 235 High Holborn, London WC1V 7LE
(GB).

(54) Title: CLOSURE DEVICE FOR A FLUID VESSEL

(10) International Publication Number

WO 2009/016380 Al

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EL,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
7ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, I1,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CE, CG,
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

4
‘ /34
10~ R Reaezazzzzzzzzezzzal | a——39
5
Fig.2.
7

(57) Abstract: A closure device (2) for a fluid vessel (1) comprises a bistable valve arrangement which includes first and second

valve rim portions (4,5) and a valve member (3) engageable with either of the rim portions (4, 5) respectively to define an open
position in which fluid (9) can exit the vessel (1) and a closed position in which fluid (9) is substantially prevented from exiting the
vessel (1). The valve is shown in the open position. The valve is arranged to close automatically when an impulse is exerted against

the valve member (3). This can occur for example when the vessel (1) is knocked over and the fluid (9) therein exerts pressure

against the valve member (3).
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1
CLOSURE DEVICE FOR A FLUID VESSEL

The present invention relates to closure mechanisms for fluid vessels, and

particularly to non-spill drinking vessels.

Various closure mechanisms for fluid vessels are known in the prior art. For
example, WO0197663 discloses a spill-proof closure and cup, comprising a
- closure assembly for fitting to an open-ended drinking vessel including a lid with a

spout. The spout has a valve including.a flexible portion openable to allow a flow
of fluid when a pressure differential is applied to the spout by sucking thereon. In

the absence of a pressure differential, the flexible portion shuts off the valve.

US2006226146 discloses a drinking vessel comprising a cup and lid portion
including a closure flap, which is deflectable by means of an operating handle
hingedly supported on the lid to open a fluid outlet. The closure flap is resilient so

that it returns to its closed position when pressure is released from the operating
handle.

US 2002/0179637 describes a safety device for a liquid-containing vessel, such as
a kettle. A flap is hinged to the vessel and arranged to cover and close a fluid
opening 36 when fluid presses on the flap. The flap comprises a magnet which 1s
attracted to ma.gnet.s in the region of the opening, such that the flap remains held in

the closed position unless an external influence acts to open the flap. The vessel

does not comprise a means for holding the flap in the open position and when
pouring from the vessel, a user must continuously apply a force to the flap to hold

the flap in the open position.

With the prior art devices, each time the user wishes to take a sip from the vessel,

it 1S necessary to apply an opening force to the closure assémbly, whether this

force be from suction or a manually applied force, in order to allow fluid to exit
the vessel. In the absence of the opening force, the closure assemblies

automatically revert to the closed position.

1/2 ~ AMENDED SHEET - 13-08-2009
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The present invention provides a closure device for a fluid vessel, the closure
device comprising a bistable valve having a valve member having an open
position in which fluid can exit the vessel and a closed position in which fluid is
substantially prevented from exiting the vessel, characterised in that the closure
device comprises a means for exerting a force on the Qalv.e member which holdé
the valve member in the open position and in that the bistable valve is arranged to

close in response to fluid inside the vessel pressing again the valve member so as

to overcome the force exerted by said means.

2/2 AMENDED SHEET 13-08-2009
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It is possible for the closure mechanism to effect a partial closure, rather than a full
closure of the valve when the mechanism is in the closed position. This would
still allow fluid to exit the vessel but at a reduced rate compared with the flow rate

possible when the valve is in the open position.

By virtue of the valve being bistable, it remains in the open or closed position until
an external influence alters its position. This means that it is not necessary to
actuate any Opéning handle or to suck on a spout, for example, each time it is
wished to take a sip from the vessel. The present invention therefore conveniently
allows a user to drink from the vessel in much the same way as if drinking from a
standard open-topped cup. In particular, with the invention it is possible to allow
fluid to exit the vessel at any position around the rim and there is no need for the
user to align a épout with their mouth. This makes the invention suitable for use
by all age groups and not just toddlers The device could be used for training
toddlers how to drink from a normal open-topped glass. It is envisaged that the

‘invention will be of use to many different groups, for example it could be used as

a travel cup, a camping mug, a disability beaker and a children’s cup etc. the
invention could also be embodied in disposable form. The device is equally -
~ usable with both hot and cold drinks.

The closure device can also be applied to any vessel where it is desirable to guard

against spillage. This includes fuel cans, vessels for use in a laboratory, pharmacy
or medical environment, vessels for use in industrial or manufacturing processes,

vessels for use in the home such as'cleaning products and toiletries and numerous
other applications which a skilled person would know to apply the benefits of this
device to. The applications illustrated herein are for small-scale devices however
it is also possible to use the closure device with larger scale devices such as

containers used to transport, store or dispense fluids on an industrial scale.

The closure device can also be applied to a dispensing device wherein the outtlow

point from a vessel is on the underside or side part of a vessel. A user could place

AMENDED SHEET
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a recerving vessel underneath the closure device and open the device to a full
extent when the device would be held 1n the open position and flow could, for
example, be measured out. The closure device could alternatively be opened to a
lesser extent to permit outflow from the vessel without fully opening the valve
holding the valve in an intermediate position where fluid outflow could be more

controlled by a user.

Advantageously, the valve can be arranged to close automatically when an
impulse 1s exerted against a valve member of the valve. When the vessel is
accidentally knocked over from its standing position or is dropped, the fluid
contained 1n the vessel will naturally tend to move chaotically inside the vessel
and push against the closure mechanism, and the bistable valve 1s adapted to move
from the open position to the closed position under the influence of this force.
Equally, if the user decides deliberately to close the valve, one way in which this
can be done 1s by shaking the vessel and closure assembly briefly in one direction,
whereby the inertia imparted to the closure assembly acts to close it. To close the
valve, the force exerted by fluid inside the vessel on the valve member must be
greatér than or equal to a predetermined force in order to overcome a force on the

valve which holds the valve member in the open position.

The valve 1s preferably a unitary moving part, whereby the construction of the
device 1S simple so there 1s a low likelihood of mechanical failure, compared to

prior art devices utilising hinged mechanisms for example.

Advantageously, if the vessel contains a hot fluid and the closure device is in the
closed position, a pressure build up caused by hot air within the vessel expanding
will not cause any adverse effects. A pressure build-up will not act to open or
weaken the wvalve, rather it will act 1n the same direction as the valve,
complimenting the valve mechanism. The closure device 1s also comprised of
parts whose dimensions will not alter under pressure or heat so as to affect the

valve properties. The vessel itself can be made of a more resilient material which
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may expand in certain regions when a hot fluid is within the vessel. A further
advantage of the closure device is that the valve can be opened easily by a user if
the valve is pressurised by hot air within the vessel. The large surtace area of the
valve body enables a user to apply an opening force over a large area of the
vessel itself. An aperture provides access to the valve member for a user. An
aperture may be comprised by the closure device and/or the vessel. Such benefits
could prove especially advantageous were the closure device to be employed on

portable vessels containing hot beverages.

If a pressure build up was greater than desired, the closure device can be realised
in such a way that a pressure relieving or releasing means can easily be
incorporated into the closure device or a vessel with which the closure device

were to be associated.

The present invention also provides a closure device for a flmd vessel, the closure
device comprising a bistable valve through which a liquid exits the vessel, the
bistable valve comprising a valve member and first and second valve seats, the
valve member having an open position in which the liquid 1s permitted to exit the
vessel and a closed position in which the liquid is substantially prevented from
exiting the vessel, wherein a first magnetic force attracts the valve member to the
second valve seat thereby holding the valve member in the open position,
wherein the valve member closes in response to the liquid inside the vessel

pressing against the valve member sufficiently to overcome the first magnetic

force, and wherein the valve member is retained in the closed position by a

second magnetic force.

The present invention also provides a closure device for a fluid vessel, the closure

device comprising a bistable valve through which a liquid exits the vessel, the
bistable valve comprising a valve member and first and second valve seats, the
valve member having an open position in which the liquid can exit the vessel and
a closed position in which the liquid 1s substantially prevented from exiting the
vessel, wherein the valve member comprises a disc, wherein a magnetic force

attracts the valve member to the second valve seat thereby holding the valve
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member in the open position, and wherein the bistable valve closes in response to
the liquid inside the vessel pressing against the valve member sufficiently to

overcome the magnetic force.

The present invention also provides a fluid vessel comprising a closure device,
the closure device comprising a bistable valve through which a liquid exits the
vessel, the bistable valve comprising a valve member, the valve member having
an open position in which the liquid is permitted to exit the vessel and a closed
position in which the liquid is substantially prevented from exiting the vessel,
wherein an attractive magnetic force holds the valve member in the open
position, wherein the valve member closes in response to the liquid inside the
vessel pressing against the valve member sufficiently to overcome the attractive
magnetic force, and wherein the valve member is retained in the closed position

by a second magnetic force.

Further advantageous optional features of the invention are set out in the sub-

claims.

There now follows a detailed description of embodiments of the invention by

way of example with reference to the accompanying drawings, in which:

Figure 1 1s a partially exploded side elevation of a closure device and vessel

according to a preferred embodiment of the invention;

Figure 2 is a side elevation of the closure device and vessel shown 1n Fig. 1

wherein a valve of the closure device 1s open;

Figure 3 1s a side elevation of the closure device and vessel shown 1n Fig. 1

whereln a valve of the closure device is closed:;

Figure 4 1s a top plan view of a valve part;
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Figure 5 is a top plan view of another valve part;
Figure 6 is a top plan view of further valve part;
Figure 7 is a side view of the closure device and vessel shown in Fig. 1;

Figure 8 1s a further side view of the closure device and vessel shown in Fig. 1;

Figure 9 is a partially exploded side elevation of a closure device and vessel with a

different valve body to that shown in Fig. 1;

Figure 10 is a side elevation of a second embodiment of a closure device and

vessel according to the invention;

Figure 11 1s a side view of a third embodiment of a closure device and vessel

according to the invention;

Figure 12 is a cross-section of a front view of a closure device and vessel shown in

Fig. 11 1n the open position;

Figure 13 1s a cross-section of a perspective view of a closure device and vessel

shown mn Figs. 11 and 12 in the open position;

Figure 14 1s a cross-section of a front view of a closure device and vessel shown in

Figs. 11 to 13 1in the closed position;

Figure 15 1s a cross-section of a perspective view of a closure device and vessel

shown 1n Figs. 11 to 14 in the closed position;

Figure 16 15 a cross-sectional view of part of the closure device:
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Fig. 17 1s a top plan view of a valve part; and
Fig. 18 1s a side view of a valve part.

Figure 1 shows a closure device 2 and vessel 1, including a main vessel part 7 for
holding a fluid and a removable lid or rim part 6 for direct application to the user’s
mouth. The rim part 6 1s readily removable from the vessel to allow the vessel to
be easily tilled and/or cleaned, although these operations could be carried out with
the im part 6 in place. A push-on flange (not shown) extending around the
circumference of the vessel can be used to secure the rim part 6 to the main vessel
part 7. Alternatively, the rim part 6 and the main vessel part 7 can be attached to

one another by a threaded connection.

The closure device 2 comprises a bistable valve including a valve member 3, in
the form of a valve disc, and a first and a second valve seat 34, 35 comprising first
and second valve rim portions 4,5. The valve member 3 is movable between the
first and second valve rim portions 4,5 and when engaged therewith defines
respectively the closed and open positions of the valve. When the vessel is
upright, the first valve rim portion 4 is situated above the second valve rim portion
5. Theretore, 1n order to open the valve, a downward force, or a force towards the
inside of the vessel 1 1s required to act on the valve member 3, and in order to
close the valve, a force in the opposite direction, 1.e. away from the inside of the
vessel 1 1s required. In this way, the valve can be opened by depressing the valve
member 3 when 1t is desired to drink from the vessel 1. It is possible to arrange
the valve member 3 so that it can be depressed by the user’s nose or lip for
example when taking a sip from the vessel 1. Advantageously, the valve member

3 can be constructed as unitary moving part.

Figure 2 shows the closure device 2 and vessel 1 of Figure 1 with the valve disc 3
in the open position, i.e. engaged with the second valve rim portion 5. The valve

member 3 includes @ number of perforations 10, and the valve rim portion 5 i1s
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dimensioned so that fluid 9 may flow through gaps defined by the perforations, as

shown more clearly in Fig,. 5.

Figure 3 shows the closure device 2 and vessel 1 of Figure 1 with the valve
member 3 in the closed position, i.e. engaged with the first valve tim portion 4.
The dimensions of the first valve rim portion 4 are such that the perforations
around the periphery of the valve disc are closed off when the valve member 3

engages with the first valve rim portion 4 and so no tluid can escape.

The first and second valve rim portions 4,5 include at least one magnet to hold the
valve disc in position. Preferably the valve rim portions 4,5 are made from a
magnetic material, such as a plastics material impregnated with magnetic material
and the valve disc is made from a metallic material capable of being attracted to -
the magnets. It is possible for just the upper valve rim portion 4 to be magnetized
to hold the valve member 3 in the closed position, and to rely on gravity to hold
the valve member 3 against the lower valve rim portion 5 when the valve is open
but such an arrax.xgemen’t is not Within the scope of the present invention. Instead
of magnetic means for holding the valve disc 3 in place, mechanical means such as

a latching mechanism can be utilised.

- Figure 4 shows the first valve rim portion 4 in plan view, nested within the rim
part 6 of the vessel 1. The valve rim portion 4 can be integrally formed with the
vessel rim part 6 can be formed separately and affixed thereto. The valve rim
portion 4 defines a central circular aperture 12 through which fluid passes when
the valve is open, The valve rim portion may comprise or be at least in part

“comprised by a gasket or seal.

Figure 5 shows the valve member 3 in plan view including the perforations 10
distributed evenly around the periphery of the member 3. The valve member 3

may also include a pressure releasing means 32, such as a safety valve.

AMENDED SHEET
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Figure 6 shows in plan view the second valve rim portion 5 nested within the walls
8 of the main vessel part 7. Preferably, the valve member 3 is ;etained more
firmly in the closed position than in the open position, to ensure that when the
device is closed, it remains closed, until the user decides to opeh it, and helping to
avoid leakage from the vessel. Further, the force required to hold the valve
member 3 in the open position is optimised to make sure that when the user drinks
from the vessel, this action does not cause the valve to close, but the force holding
the valve open should be weak enough so that if the vessel is knocked over or
dropped, the valve member 3 is pushed into the closed position. One way of
achieving this magnetically is to make the second valve rim portion 5 magnetically
weaker than the first valve rim portion 4. In the example shown, this is achieved -
by forming the second valve rim portion S with less magnetic material than the
first valve rim portion 4, in particular using a saw tooth configuration for the
second valve rim portion 5. An aperture 13 is defined by the second valve rim
portion 5 through which fluid may pass when the valve is open. The valve
member 3 is constructed such that this aperture is not closed when valve member 3

is seated on valve rim portion 5 when the device is in the closed position.

An alternative construction of the valve rim portions, not shown in the drawings,
utilises one or more magnetic bands arranged around the inner periphery of the
vessel, into which the valve disc can fit, rather than abutting égainst the valve rim
portions as it does in ‘the above embodiment. An additional flange can be

provided below and/or above the magnetic band or bands to prevent the valve disc

falling out of the closure device.

Figure 7 illustrates the closure device 2 and vessel 1 of Figure 1 with the valve
member 3 in the open position, wherein the vessel is inclined and a user is
drinking therefrom. Arrows A show the path which fluid takes to exit the vessel.
Firstly, the fluid passes through the apérture 13 of the se'co‘nd valve rim portion 5

and between the perforations 10 of the valve member 3. The fluid then passes

AMENDED SHEET
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through the aperture 12 defined by the first valve rim portion 4 and over the vessel

rim part 6 into the user’s mouth.

As shown in Figure 8, the strength of the magnet in the second valve rim portion 5
can be chosen such that if the user inclines the vessel beyond a certain angle to the
vertical, depending on the quantity of fluid that is inside the main vessel part 7, the
valve member 3 can move into the closed position under the fluid pressure.
Equally, 1f the device 1s dropped or knocked over, the fluid pressure will move the
valve member 3 into the closed position. The valve can also be constructed so as
to close when a user shakes the vessel. The device can be reopened by simply

depressing the valve member 3.

Figure 9 shows a variation on the valve member 3, wherein a dome-shaped
protrusion 1s provided on the upper surface of the valve member 3. The protrusion
14 helps to guide any residue of fluid within the closure device back into the main
part 7 of the vessel. Further, the protrusion 14 can act as a button facilitating the

depression of the valve member 3 by the user.

Preterably, the surface 8 of the main vessel part 7 has a curved surface profile. By
virtue of this feature, fluid currents occurring when the vessel is knocked over are
damped, which reduces the amount of water escaping through the valve before it

actually seals shut.

Figure 10 shows a different embodiment of the closure device, wherein the valve
member comprises first and second motion limiting elements 22, 23 connected to
one another and engageable with the valve seat 25 which comprises a valve rim
portion 24. The first motion limiting element 22 is arranged above the second
motion limiting element 23 when the vessel is upright, and in the open position of
the valve, the first motion limiting element engages the valve rim portion 24. The
second motion limiting element 1s arranged below the first motion limiting

element, and in the closed position of the valve engages the valve rim portion 24.
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The first motion restricting element 22 includes a series of perforations around its

periphery, which allow fluid to pass therethrough when the first motion restricting

element 22 is in contact with the valve rim portion 24.

- The device according to Figure 10 works in much the same way as the device
shown 1n Figures. 1 to 9, with the difference that instead of providing two valve
rim portions and a valve member, preferably in the form of a flat valve disc, there

is only one valve rim portion and two disc elements on the valve member. The

two disc elements can be connected to one another by a spindle 21.

- Figure 11 shows a further embodiment of the closure device according to the
invention, including a main vessel part 7 for holding the fluid and a rim part 6
which forms an upper lid of the vessel. The rim part 6 is readily removable from
the vessel to allow the vessel to be easily filled with fluid and/or cleaned, although

these operations could be carried out with the rim part in place.

The closure device 2 comprises a bistable valve with a valve member 3 (not shown
in Figuré 11) and first and second valve seats 34,35. The first valve seat 34 is
comprised by the rim part 6 and the second valve seat 35 is comprised by the main
vessel part 7. The closure device also comprises a seal or gasket 26 which closes
the path which fluid would take to exit the vessel when the valve is in the closed

position. The seal 26 forms an important component of the first valve portion 4.

The operation of the device will be further explained with reference to Figs. 12 to
17.

Figure 12 shows a cross-sectional perspective view of the closure device seen in

Figure 11 in the open position.
The valve member 3 is held in position against the second valve seat 35. Valve

seat 35 is comprised of a ring 28, located at least partially in a groove which

extends around the circumference of the exterior of the main vessel 7. It 1s

AMENDED SHEET
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alternatively envisioned that the first valve seat 34 is located on the main vessel
part 7 or that the second valve seat 35 is located on the rim part 6 however this is
not shown in the drawings. Valve seat 35 also comprises a valve rim or flange 29
against which the valve member 3 abuts when in the closed position. The rim 29
1s formed at least partially around an inner circumference of an interior part of the
vessel 1. Rim 29 defines a lower limit stop which derives a maximum extent of

movement for valve member 3.

Valve member 3 1s held in the closed position by means of a magnetic force. Ring
28 can be comprised by a material which is attracted to magnets, such as steel. In
this case, valve member 3 is comprised by or comprises a material which exerts a
magnetic force of attraction towards ring 28. Alternatively, the ring 28 could also
comprise or be comprised by a material which 1s also capable of generating a
magnetic force of attraction. In this case, the valve member 3 may instead be
comprised of a material which is attracted by a magnetic force, or may also be

comprised of a magnetic material which generates a magnetic force of attraction.

The magnetic attraction between the ring 28 and valve member 3 is present, even
though the valve rim portion 30 1s arranged between the ring 28 and the valve
member 3. An advantage of the rings 28, 30 being located on the outside of the

vessel 1 1s that they do not come into contact with fluid inside the vessel 1.

If the vessel 1s knocked over, the inside fluid will be knocked onto the valve
member 3 and the force of the fluid on the member will act against the magnetic
force of attraction between the ring 28 and the valve member 3. The size of the
attractive force is such that if a user drinks from the cup, the fluid force on the
valve member is not great enough to overcome the magnetic force of attraction,
but if the cup 1s knocked over, the force will be great enough to overcome the

attractive force and move the valve member from the valve seat 35 towards the

opposite valve seat 34.
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Figure 13 shows a perspective view of the closure device in the open position, as
seen in Figure. 12. Fluid can flow out of the vessel, for example when a user

wishes to drink from the vessel, since valve member 3 comprises a number of

perforations 10, located around the periphery of the valve member 3 through
which fluid can flow. The part of valve member 3 which is in contact with the

valve seat 35 does not include the perforations 10 so fluid flow is unobstructed.

Figure 14 shows the device in the closed position. Valve member 3 is held in
posiﬁon against the first valve seat 34. by a magnetic force of attraction between
valve ring 27 and valve member 3. Valve seat 34 can have the same properties or
features as previously described in relation to valve seat 35. Valve rim or flange
29 is formed by an inner part of the valve rim 6 against which valve member 3
engages when held in the closed position. -Alternatively, the first valve seat 34
could be arranged in the main vessel 7 (not shown) as long as the first valve seat is

‘located above the second valve seat when the vessel is in the upright position. |

The closure device comprises a seal or gasket 26 located above the first valve seat
34. The seal is arranged such that when the valve member is in the closed

~ position, the perforations 10 in the valve member 3 are covered by the seal such
that fluid paths out of the vessel are closed. It is alternatively envisioned that the
seal could only partially cover the perforations (not shown) so that in the closed
position, a level of flow can still exit the vessel. A comparison of Figures 13 and
15 shows that when the closure device is in the open position (Figure 13) the
perforations 10 in the valve member 3 are unobstructed so fluid can exit the vessel

1. In Figure 15, the seal 26 covers the perforations so fluid cannot exit the vessel
1.

Figure 16 provides a zoomed-in view of part of a cross-section of the closing

device.

AMENDED SHEET



CA 02731441 2011-01-20
WO 2009/016380 PCT/GB2008/002610

13

Valve member 3 is seen in both the open and the closed positions, with the
member shown 1n dotted lines in the closed position. In the open position, valve
member 3 rests on the second valve rim 30. The magnetic force of attraction
between the valve member and the ring 28 holds the valve member in position.
Fluid can leave the vessel through perforations 10, at the circumferential location
indicated on the figure. In the open position, valve member 3 abuts the first valve
rim 29. The magnetic force of attraction between the valve member 3 and the ring
2’7 holds the valve member in the open position. Seal 26 is located above the first
valve seat 34 and engages with the valve member 3, blocking the path which fluid

could otherwise take from the interior of the main vessel part 7 out of the vessel.

The vessel 1 1s shown to be comprised by a room or lid part 6, secured to the main
vessel part 7 by a snap-fit connection 33. The rim part 6 1s removable. Other
forms of attachment are possible which are not shown here, such as a threaded

connection.

To open the vessel from the closed position seen in Figures 14 and 15, a user can
apply a force to valve member 3 through an aperture 12 in the tdp of the vessel
which allows a user access to the valve member 3. The valve member 3 can be
pushed by a user towards the open position where it sits against the second valve
seat 35, 1f the user pushes hard enough to overcome the magnetic force of
attraction between the valve member 3 and the ring 27. The direction in which a

user would push to open the closure device is indicated by an arrow on Figure 15.

The valve body 3 could be retained more firmly in the open position than the
closed position. This could be achieved by having a lesser thickness of the inner

rim 28 than the inner rim 29.

Figure 17 1llustrates the valve member 3 of Figures 11 to 15 in the form of a disc.
Pertorations 10 are equally spaced around an outer circumference of the disc

within a main area of the disc. An irregular spacing of the perforations is also



CA 02731441 2011-01-20
WO 2009/016380 PCT/GB2008/002610

14

possible. The valve member 3 also has a raised rim 31 surrounding the periphery
of the disc which abuts against the first and second valve rim portions 4,5 when
the valve 1s 1n the open and closed positions respectively. The valve member 3
can be made of a plastics material impregnated by magnets. A pressure-releasing
means 32 can be located on the disc. This member could be located off-centre of

the valve member alternatively (not shown). This means may be a safety valve.

Figure 18 also illustrates the valve body. The raised rim 31 can be seen as well as

a protrusion 14 on the upper surface of the disc. The protrusion is dome-shaped.

It 1s possible to provide a locking position of the closure device, in which the
valve 1s locked open or closed. This can be effected using lugs within the closure
device which can lock the valve body 1n place for example by rotating the valve

body into engagement with the lugs.

T'he closure device may also be fully located within the rim part,wherein the rim

part forms an upper lid of a vessel, removable from the main vessel.

The vessel may comprise, at least in part, a flexible material which expands when
a hot fluid 1s located within the vessel. The sides of the main vessel could take a
concertina-like form to permit this expansion. The sealing properties ot the valve

wi1ll not be compromised by such an arrangement.

Alternatively, or 1n addition to part of the vessel comprising a flexible material,
the vessel may comprise a means of relieving pressure within the container when a
hot fluid 1s sealed within the vessel. A wide variety of such means 1s known and
may include, for example, a safety valve located on the closure device or vessel.
The safety valve may be located on the valve disc itself. The safety valve may, for

example, be a silicon safety valve.
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Features disclosed in the context of each of the figures can also be combined to
form other embodiments not illustrated here within the scope of protection defined

by the claims.

References herein to fluid are intended to cover any substance which can be

placed in the vessel and poured therefrom, including for example liquids and

powders or granulated substances.

In embodiments of the present invention such as those described above, it will be
appreciated that the magnetic force attracting the valve member to a valve seat
may be generated by using a magnetic material (which produces a magnetic field)
in the manufacture of the valve member. The valve seats may then be made of a
material attracted by a magnet, such as steel. The valve seats may themselves be
made of a magnetic material, in which case the valve member need not then be of

a magnetic material but merely of a material attracted by a magnetic force (such as

steel).

In use of the present invention, it should also be understood that a vessel may be
filled or refilled with the valve member 1nitially in the closed position and without
removing a closure of the vessel. The liquid (or other pourable material, such as
granulated solids) to be used in filling the vessel may be poured onto the top of the
valve member so that the weight of the liquid overcomes the force retaining the
valve member in the closed position and moves the valve member to the open
position thereby allowing access to the interior of the vessel. The liquid may then

flow into the interior of the vessel. This feature 1s particularly useful in topping-

up drinks containers.



CA 02731441 2014-12-15

16

What is claimed is:

1. A closure device for a fluid vessel, the closure device compﬁsing a bistable
valve through which a liquid exits the vessel, the bistable valve comprising a valve
member and first and second valve seats, the valve member having an open position
in which the liquid 1s permitted to exit the vessel and a closed position in which the
liquid 1s substantially prevented from exiting the vessel, wherein a first magnetic
force attracts the valve member to the second valve seat thereby holding the valve
member in the open position, wherein the valve member closes in response to the
liquid 1nside the vessel pressing against the valve member sufficiently to overcome
the first magnetic force, and wherein the valve member is retained in the closed

position by a second magnetic force.

2. The closure device according to claim 1, wherein the valve member engages

the first valve seat in the closed position.

3. The closure device according to claim 1 or 2, wherein the valve member

engages the second valve seat in the open position.

4. The closure device according to any one of claims 1 to 3, wherein the first
valve seat 1s above the second valve seat when the vessel is upright, and wherein the
first valve seat delimits the closed position of the valve member, and the second

valve seat delimits the open position of the valve member.

5. The closure device according to any one of claims 1 to 4, wherein the valve

member is a unitary moving part.

6. The closure device according to any one of claims 1 to 5, wherein the first

valve seat 1s located on a removable lid of the fluid vessel and the second valve seat

is located on a main part of the fluid vessel.

7. The closure device according to any one of claims 1 to 3, wherein the first
valve seat comprises a first valve rim portion and the second valve seat comprises a

second valve nm portion, and wherein the valve member selectively engages the
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first and second valve rim portions.

8. The closure device according to claim 7, wherein each valve rim portion 1s

formed, at least in part, around an inner circumference of the vessel.

0. The closure device according to claim 7 or 8, wherein the closure device

comprises a gasket which the valve member sealingly engages in the closed position.

10.  The closure device according to any one of claims 7 to 9, wherein in the
open position, an opening is defined between the valve member and the second

valve rim portion which extends substantially around the circumference ot the

vessel.

11.  The closure device according to any one of claims 1 to 10, wherein the valve

member comprises a magnetic matenal.

12.  The closure device according to any one of claims 1 to 11, wherein a greater
force is required to move the valve member from the closed position than is required

to move the valve member from the open position.

13.  The closure device according to any one of claims 1 to 12, wherein the valve

member comprises a dome-like raised protrusion on an upper surface ot the valve

member.

14.  The closure device according to any one of claims 1 to 13, wherein the

device comprises a pressure relief valve.

15. A closure device for a fluid vessel, the closure device comprising a bistable
valve through which a liquid exits the vessel, the bistable valve comprising a valve
member and first and second valve seats, the valve member having an open position
in which the liquid can exit the vessel and a closed position in which the liquid 1s
substantially prevented from exiting the vessel, wherein the valve member
comprises a disc, wherein a magnetic force attracts the valve member to the second
valve seat thereby holding the valve member in the open position, and wherein the

bistable valve closes 1n response to the liquid inside the vessel pressing against the
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valve member sufficiently to overcome the magnetic force.

16.  The closure device according to claim 15, wherein the disc comprises a

plastics material impregnated with magnetic material.

17. A fluid vessel comprising a closure device, the closure device comprising a
bistable valve through which a liquid exits the vessel, the bistable valve comprising
a valve member, the valve member having an open position in which the liquid is
permitted to exit the vessel and a closed position in which the liquid 1s substantially
prevented from exiting the vessel, wherein an attractive magnetic force holds the
valve member in the open position, wherein the valve member closes in response to
the liquid inside the vessel pressing against the valve member sufficiently to
overcome the attractive magnetic force, and wherein the valve member 1s retained in

the closed position by a second magnetic force.

18. A fluid vessel comprising the closure device according to any one of claims

1 to 14.
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