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OOVPACT LIQUID CONTALI NER

The present invention relates to a liquid container, in
particular to a liquid container systemwth a dispensing
mechanism and to a liquid dispensing system and nethod of

using the liquid container.

Conventionally, many liquid products, for exanple
perfunme, liquid soap, moisturiser, etc., are sold in
containers equipped with a delivery nechanism that dispense
a controlled amunt of the content of the containers, the
nmst conmmopn being a punp nechani sm which, when pressed,
delivers the product in its original liquid form or in the
formof mst or foam The design of the container and
delivery nechanismis central to such a product, as the
aesthetics of the container often drawin custom and a
well-designed dispensing systemnot only adds to the
aesthetics of the product, but ensures that the optimal
ambunt of the liquid content is delivered to the user in a

desirable form

Bwever, it 1s often inconvenient for the user to
transport a liquid product in its “standard pack” container
when travelling, for overnight stays, or, especially for
perfune and after-shave, carry the product in handbags or
briefcases. In sone cases, it would even be inpossible for
the user to transport a product in its standard pack, for
exanple because of restrictions i1nposed on hand baggage for

air travellers.

The user often resorts to transferring an amount of the
liquid product fromits original container to a smaller
container, which i1s an inconvenience to the user, and often
results in spillage or contamnation. For sone products,
1t may not be possible for the user to transfer the content
fromthe original container to another container, for
exanple 1f the original container is sealed and the content

1s to be dispensed as mst or foam
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Manuf acturers of liquid products may provide the
products in smaller “travel packs”, but it may not be cost-
effective to incorporate the sane delivery nechani sm used
in a standard pack into the smaller, and so necessarily
cheaper, travel pack.

The discrepancy of delivery nechani sm between the
standard pack and the travel pack of a product is
undesirable for the manufacturers, especially for luxury
brand products for which packaging is an inportant aspect
of the product. Mreover, travel packs by design are not
intended for long-termuse, and so are wasteful of

resources.

B 7066674 (L’Oreal) discloses a device for applying a
liquid product, conprising a receptacle for containing the
liquid, and a renmopvable unit configured to be removably
positioned on the receptacle. An application elenent (such
as a sponge or a felt) for applying the liquid is housed
within the renovable unit. Waen the renovable unit 1is
positioned on the receptacle, the application elenent can
be loaded with the liquid fromthe receptacle by actuating

a suitable nechani sm such as a punp.

HBwever, the renmovable unit of the device of US 7066674
1s only able to retain a small ampunt of the liquid product
limted by the application elenent. Thus, as described
therein, the renmovable unit i1s only capable of a few
applications. Mreover, after the application element is
loaded, the liquid will inevitably evaporate, and a user
my find him herself in situations where the renmpvable unit
1s remved and taken away for later application wi thout the
user realising that the liquid product has evaporated or
the application elenent has not been loaded. Also, designs
of this kind do not solve the problem of incorporating a

dispensing unit, such as a spray, in a travel fixture.

It 1s therefore desirable to provide a liquid container

that can accommodate travel requirenents, while m nimsing
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wastage of resources and preserving the consistency of

products, which is sinple and convenient to use.

In their earlier application PCI/ GB 2010/ 050205 the
inventors have disclosed a two-part liquid container system
that conprises a parent container for containing the main
reservolir of liquid and a refillable child container for
containing and dispensing liquid, which can be attached to
the parent container for normal use, drawing liquid from
the parent container, or for refilling, and can be detached
fromit for easy transport. The parent container provides
a first cavity for confining a liquid, and is configured to
couple detachably to the child container for refilling the
child container through a supply opening in the parent
container. The child container provides a second cavity
for confining a liquid, and conprises a dispensing
nmechani sm for dispensing liquid fromthe second cavity
through a dispense opening, and a fluid transfer assenbly,
preferably including a valve assenbly, for controlling
liquid flow fromthe parent container into the child
container through a refill opening. The first valve
assenbly is configured to forma channel between the first
cavity and the second cavity to allow liquid flow when the
parent container is coupled to the child container. The
container system further includes a novable part which, in
one direction of travel, urges liquid fromthe parent
container to the child container, coupling of the child
container to the parent container leading to movenent of
the novable part so as to cause an ampunt of liquid to pass
fromthe first cavity into the second cavity, ensuring that
the child container is filled when connected to the parent

cont ai ner.

The nmoving part 1s preferably in the child container,
which preferably further conprises a restoring neans that
stores a restoring force as liquid is expelled fromthe
second cavity by the dispensing nmechanism Waen the child
container i1s separated fromthe parent container,

dispensing of liquid causes the second cavity to contract,
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the noving part being connected to, or formng part of the
wall of, the second cavity. Vhen the parent container and
the child container are coupled together again, the
restoring neans releases the restoring force so as to
expand the second cavity to the original state, urging the
mving part back to its initial position, thereby draw ng

liquid fromthe first cavity into the second cavity.

Wth the earlier invention a travel or “child”
container can thus be recharged a large nunber of tines
froma “parent” container containing liquid at atmospheric
pressure. Mreover, this happens automatically whenever
the two are coupled together. Manwhile, the coupled

container systemcan be used as a unit in the famliar way.

A first aspect of the present invention provides a
conpact dispenser for liquids, conprising a bowl or tray-
shaped rigid container with an open face, the container
having a refill opening, and a dispense opening, these
openings being located with a spacing fromeach other;
wherein the open face of the bowl 1s covered by a
deformabl e nenbrane to forma closed dispense cavity
adjacent to the refill opening, the volune of the cavity
being reduced as the nenbrane is deforned inwardly so as to
enpty the cavity, wherein the dispenser is a free-standing
container which can be connected to a supply container by
way of the refill opening, and separated fromit again, and
the refill and dispense openings are such that if the
dispenser 1s applied to the supply container by way of the
refill opening, with the cavity initially enpty, when the
nenbrane is subsequently allowed to spring back to its rest
shape it draws liquid fromthe parent into the cavity,
while when the dispenser i1s separated fromthe supply
container the refill opening is closed by a valve.

The present invention represents a further devel opnent
of this 1idea and is concerned with a child container as
clained in claim1l. Here the noving part and the restoring

neans can be one and the sane, nanely a nenbrane which
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partly defines the cavity in the child container (“second
cavity”). The forner application does disclose a nenbrane
enbodinent, nanely in Figure 9. Ibwever, here the
nenbrane 127c¢c is so to speak radial - that i1s, across the
direction of liquid flow fromthe inlet to the outlet of
the (child) container. This neans that it has to be
penetrated by or connected to the tube or needle 123c. As
a consequence, in the first place, manufacture and

mal ntenance of a seal 1s not easy, and in the second place,
the nenbrane’s freedomto move and flex is considerably
constrained. In the present invention, by contrast, the
menbrane hel ps to define a cavity adjacent to the refill
opening; that is, the nenbrane is not penetrated by the
liquid as the cavity is being filled fromthe main
cont ai ner.

If the cavity 1s of a sinple shape, with no sharp
angles or recesses, the nmenbrane, if sufficiently elastic,
can deformso as to enpty the cavity virtually conpletely,
reducing waste and allowing a conpact format of the child
container. Mreover, the seal 1is easy to make, being

fixed, and no sliding parts are necessary.

The nenbrane can be nmade of any suitable material, such
as rubber or synthetic rubber, provided that it i1s proof
against the liquid used, and in particular the solvent, in

the case of a fragrance.

The cavity can be in the formof a shallow cylinder,
with the large “drumt’ face, or one of them occupied by the
nenbrane stretched across it, and the liquid entering and
leaving nore or less across the diameter. As the container
is enptied, the nenbrane is sucked in until is covers the
floor and sides of the cavity. The edge of the drum
opposite the nenbrane should be rounded off, to allow the
nenbrane to lie flat against the rigid inner surface of the
cavity. In general, if the cavity has a shape in which one
face 1s larger than the other or others, 1.e. a large flat
face, that face should be occupied by the nenbrane.



10

15

20

25

30

35

Alternatively the dispenser can be spherical, half
being rigid and the other half being the nenbrane, whose
rest configuration is a sphere, like a squash ball half.
The nenbrane i1s defornmed inwardly before the container is
applied to the parent, to suck up a defined quantity of
11quid.

A second aspect of the present invention provides a
container systemfor liquids, including a parent container
and a child container, in which the parent container
provides a storage cavity for confining a liquid, and is
configured to couple detachably to the child container for
refilling the child container through a supply opening in
the parent container, and the child container is a dispense

container according to any preceding claim

A third aspect of the present invention provides a
container systemfor liquids, including a parent container
and a child container, in which the parent container
provides a storage cavity for confining a liquid, and is
configured to couple detachably to the child container for
refilling the child container through a supply opening in
the parent container; the child container conprises a
refill opening, which is kept closed by a valve unless the
dispenser i1s connected to the parent container, and a
di spense opening, these openings being located with a
spacing fromeach other; and a dispense cavity adjacent to
the refill opening, whose volune is reduced as liquid is
dispensed, the refill and dispense openings being such that
if the dispenser 1s applied to a suitable parent container
by way of the refill opening, with the cavity initially
enpty, a resilient conponent draws liquid fromthe parent
into the cavity; in which the connection between parent and

child containers 1s magnetic.

The term “conprising” as used in this specification and
clains neans “consisting at least in part of”. Vhen
interpreting statenments in this specification and clains
which include the term “conprising”, other features besides
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the features prefaced by this termin each statenent can
also be present. Related terns such as “conprise” and
“conprised” are to be interpreted in a simlar nanner.

For a better understanding of the present invention,
various exanples will now be explained with reference to
the acconpanying draw ngs, in which:

Fi gure 1A shows a container systemrepresenting an

enbodi nent in PCI/ GB 2010/ 50265;

Fi gure 1B shows a line drawing of the container

system of Figure 1A

Fi gure 2 shows the cap portion of a container system
in the Figure 9 enbodinent of the earlier

application;

Fi gures 3A and 3B show an enbodinent of the present

inventions;

Fi gures 4 and 5 show a different enbodinent, with the

di spense valve on the nenbrane;
Figure 6 shows a variant; and

Figure 7 shows a further enbodinent in bottle form

The general schene to which the present invention
relates is shown in Figures 1A and 1B as a bottle (liquid
container system 100, conprising a main body (parent
container) 110, which can be made of glass, plastic or any
suitable material, and a refillable cap portion (child
container) 120, which is detachably secured to the main
body 110 by neans of a securing nechanism 130, here a screw
thread, though it could also be, say, a bayonet or clip-on

nechani sm

The main body 110 has an opening (supply opening) 111,
which is occupied by or connected to a valve 112. Wien the
main body 110 is separated fromthe cap portion 120 the
valve 112 1s closed, providing a sealed cavity 113 for
confining a liquid therein. The cavity 113 holds a
tube 114, which extends fromthe supply opening towards the
bottom of the cavity 113, for extracting the liquid content
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fromthe cavity 113 through the tube 114. Air flowinto
the main body 110 is controlled by a one-way valve 118.

The sealing valve 112 and the tube 114 forma val ve
assenbly providing a passage fromthe cavity 113 to outside
the main body 110 through the valve 112.

The cap portion 120 conprises a casing 121, which is
typically netal or plastic. The casing 121 is 1in several
parts, secured together, and provides a support structure
for munting the conponents of the cap portion 120 and can
be 1in any shape or form In particular, it can be designed
in the same style as a sinple cap for a main contailner
having a spray head.

Wthin the casing 121, the cap portion 120 contains a
collapsible container in the formof a bellows 122a. The
bellows forms a collapsible chanber or conpartnent that can
be expanded to draw in fluid through a valve and contracted
to expel it through a suitable outlet such as a spray
dispenser. The upper opening (the dispense opening) of the
bellows 122a is coupled to a punp nechanism 125, thus
creating a sealed cavity 126 inside the bellows 122a, in
which a liquid can be confined. Waen the punp
nechanism 125 1s actuated, the content of the bellow 122a

1s expelled through the opening, in this case as a mst.

Initially the bellows i1s in a filled state with liquid
in the cavity 126, as shown in Figure 1B. The cap
portion 120 can then be detached, whereupon the valve 124
seals. Since the bellows 122a, the valve assenbly 123a
and 124 and the punp nechanism 125 forma sealed system
when liquid 1s expelled fromthe cavity 126 by the action
of the punp nechanism 125, the decrease in the volune of
liquid causes the bottom 122b of the bellows 122a to be
pushed upwards into the cavity 126 under atmospheric
pressure, thus causing the bellows 122a to collapse. As
the bellows collapses, an expansion force is built up in
the bellows 122a as 1t 1s being conpressed.
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When it 1s desirable to refill the cap portion 120, or
sinply convenient to use the cap portion 120 and the main
body 110 as a single conbined unit, the cap portion 120 is
placed onto the main body 110, and screwed into position by
the securing nechanism 130. Waen the cap portion 120 is in
position, the valve 112 of the main body 110 and the
valve 124 of the cap portion 120 push against each other
and force the valve bodies to retreat into the respective
cavities, thus opening up a channel fromthe cavity 113 of
the main body 110 into the cavity 126 of the bellows 122a.
This channel 1s sealed by various O rings as shown.

As a result of the valve 124 of the cap portion 120
being opened, the cavity 126 of the bellows 122a is no
longer sealed. Thus, the force built up in the
bellows 122a can now be released, allowing the bottom 122b
of the bellows 122a to travel down and expanding the
bellows 122a again, which results in a suction force that
extracts liquid fromthe cavity 113 of the main body 110 by
drawing air in through the air valve 118 in the main
body 110. The liquid then travels through the tube 114,
the valves 112 and 124, and the tube 123a, into the
bellows 122a.

Note that the action of the bellows 122a drawing liquid
fromthe main body 110 commences automatically as soon as
the cap portion 120 is coupled to the main body 110 without
further action or pronpting fromthe user. In this way,
the present invention ensures that the cap portion 120,
which can be used separately fromthe main body 110, is
al ways full when the user detaches the cap portion 120 from
the main body 110 again. Thus, the user will never find
hi nid herself in a situation where the cap portion 120 is
taken away on holiday, only to discover that it is enpty on
arrival at the destination.

In addition, although the cap portion 120 can be used
for dispensing the liquid product as a separate unit
detached fromthe main body 110, it 1s likely to be used
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mre often as a conbined unit 100 in which the cap
portion 120 is coupled to the main body 110 for reasons of
conveni ence and easy storage. In this case, since the
tube 114, the valve 112, the valve 124 and the tube 123a
forma channel between the cavity 113 of the main body 110
and the cavity 126 of the cap portion 120, as the punp
nechani sm 125 is actuated, liquid is drawn directly from
the main body 110, in a manner simlar to a conventional
spray bottle. Thus, it is more convenient for the user to
use the product when there i1s no need to detach the cap
portion 120 fromthe main body 110, for exanple, when using
the product at hone. During such operation the

bellows 122a of the cap portion 120 is always full, until

the main supply is exhausted.

Wien the cap portion 120 is detached, a spring provided
to each of the valves 112 and 124 returns the respective
valve to its original position. Since the valves 112
and 124 are being pushed away fromtheir respective
cavities 113 and 126, a tenporary vacuund low pressure is
created in the cavities, which causes any liquid droplets
that may have remmined on the tip of each valve to be
sucked back through the valves into the cavities, thus
leaving both the main body 110 and the cap portion 120 dry.

A variant to the first type i1s shown in Figure 2, where
an elastic diaphragm 127 is attached to the inner wall of
the casing 121 of the cap portion 120. The diaphragm
defines a cavity 126 where liquid is confined, and the
cavity 126 is sealed at one end by a valve 124 and at the
other end by a punp 125. The diaphragm 127 is sealed
around a central axial tube or needle 123c¢c conducting
liquid fromthe base region of the cap, at the valve, to
the upper region. As liquid is expelled fromthe
cavity 126 by the punp 125, the diaphragm 127 is pushed up
into the cavity 126 under atnospheric pressure, thus
stretching it. VWhen the cap portion 120 is coupled to the
main body 110, the valves 124 and 112 provide a sealed
channel for liquid to travel freely between the cavity 113
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of the main body and the cavity 126 of the cap portion 120,
allowing the diaphragm 127 to release the stored elastic
force, drawing liquid into the cavity 126. This

corresponds to Figurer 9 of the earlier application.

The present invention uses the same principle but with
a different child container. An enbodinent is shown in
Figures 3A and 3B The child container or cap portion 220
1s in this purely arbitrary exanple in the shape of a
shallow cylinder or pillbox, fluid entering at the side of
the cylinder (which could be at the bottomin normal use)
via a refill opening 222 and exiting diagonally opposite at
a dispense opening 224 via a push-button punp 225. These

itens can be simlar to those in other enbodinents.

The child container, having this pillbox or drum shape,
has two large faces of which one is visible in the draw ng.
The far face 1s solid in this enbodinent, but the visible
face 1s constituted over most of its area by a circul ar
nenbrane 227 held in place by an Oring 228a lying in a
groove 1n the cylinder wall and itself pressed by a sealing
ring 228.

The cavity 226 between refill and dispense openings is
thus bowl - shaped. Preferably, the bottom edge of the bowl,
indicated generally by the dotted line 226a, is not a sharp
corner but is rounded, so that when the cavity is evacuated
the nenbrane can lie closely against the solid walls of the

cavity.

In operation, the child container 220 is filled by
connecting it to the parent container (not shown here), the
natural resilience of the nenbrane 227 serving as a
restoring neans to suck the liquid in, provided that the
child container is initially evacuated (Figure 3B so that
the nenbrane lies of the floor of the cavity. The
dispenser, once filled as shown in Figure 3A, can then be

used with the child container in situ on the parent
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container. In this case, the nenbrane plays no significant
part in the operation of the device.

Bbwever, 1f the child container is renmoved, a valve in
the refill opening 222 closes and the child container
operates as a stand-alone dispenser. As liquid is
di spensed, the nenbrane is drawn in to the bowl - shaped
cavity. It has been found that the cavity cam be more or
less conpletely evacuated (less than 1% as the punp is

operated.

Wien the child container is re-applied to a parent
container, the non-return valve in the refill opening 222
1s opened and the nenbrane pulls back to 1ts flat
configuration, drawing liquid into the cavity.

The exanple here has a separate nenbrane held in place
by a sealing ring. Ibwever, it would be possible to mould
the nenbrane in place in situ, which would further inprove

the robustness of the device.

A further variant would be to make the nenbrane out of
a sonewhat thicker material but in a “flat-bellows” form
that i1s, having a stepped construction not unlike a Fresnel
lens. This structure would be capable of deformation in a
direction perpendicular to its plane so as to fulfil the

sane function as a stretchi ng nenbrane.

The container need not be circular in shape as shown,
but could be any shape as required by function or
aesthetics. However, sharper internal corners should be
avoided. In general, the nenbrane should be applied over a
face of the cap portion that represents its largest
dinension, so that the nenbrane does not have to deform
perpendicularly to its face by more than, say, half its
di aneter.

As well as being usable as a fragrance dispenser, the
sinple diaphragmoption would be applicable wherever it is

desirable to fill a smaller container froma very large
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container. For exanple, it 1s more convenient to transfer
clothes washing liquid detergent froma large 5- to 10-
litre container, which is difficult to lift and pour into a
washing machine, into a smaller hand-sized container such
as a detergent ball, which can then be put into the
machine. An enbodinent of this kind is shown in Figures 4
and 5.

As shown in Figure 4B the ball has a rigid half-
spherical side 321 and a doned diaphragm 327 form ng the
other half, sealed at the equator, so conpleting the
spherical shape. The diaphragm 327 has mopunted on it a
manual valve 325 as a passive release nechanism
Theoretically this valve could be mpunted in the rigid
wall, but there is not much room and the design shown is
mre intuitive to use.

The valve 325 is made of two plastic overlapping discs,
each having two holes 325a located along a dianeter. The
discs are mpunted so as to rotate about their common axes,
so that when the pairs of holes line up the valve 1s open
and when they have no overlap (i.e. at 90° the valve is
shut .

To fill the ball the user opens the valve, and squeezes
the air out to the required volune of detergent required.
He then closes the valve by turning the outer disc, so that
the interior of the ball 1s sealed. This is shown in
Figure 4A. The ball is then attached to the large
container, as shown in Figure 5. This attachnent opens the
refill opening 322, as will be described, and the
resilience of the nenbrane fills the child container 320,
the conpressed diaphragm expanding so as to fill the ball
with the required ampunt of 1iquid.

Waen the ball is removed fromthe parent, as shown in
Figure 5 at (c), the refill opening 322 automatically
closes again. The dispense opening of the ball is then

opened again by turning the valve disc back, so as to allow
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liquid to pass fromthe ball into the machine during
was hi ng.

For “coarse” applications such as washing liquid, or
any high-viscosity liquid, the valves do not have to seal
100% here the valve in the refill opining can be sinply in
the formof a nenbrane covering an opening, the nenbrane
itself having a small, perhaps star-shaped, perforation
that is closed when the nenbrane is allowed to relax but is
opened by a nose 312a of the connector piece 312 of the
parent container, when the ball i1s applied to the connector

piece.

In an alternative configuration the valve in the
di spense aperture could be heat-operated and still be
sealed when put into the machine, opening when it cones
into contact with the warm water via a binetallic strip

opener for exanple, or just by the heating of the material.

It will be observed that even though the dispense
opening can be in the nenbrane in this kind of enbodinent,
the refill process does not involve the liquid passing
through the nenbrane. Thus in turn the full flexibility of

the nenbrane can be used for the filling process.

Figure 6 shows a variant enbodinent of the previous
type, in which the natural resilience of the nenbrane 327a
1s at 1t were augnented by a spring 340. The spring
extends fromthe refill opening to the dispense opening and
urges themaxially apart. The nenbrane 327a could even be
conpletely flaccid, though that would probably be less
acceptable froman aesthetic point of view.

If the diaphragm pack is used to fill a standard
portable container fromthe nother, 1t would work in a
simlar manner to the fragrance pack. There would be a
neans to squeeze/ punp/ dispense the liquid out into washing

nmachi ne drawer and still maintain the vacuum inside.
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Such an enbodi nent could work for any liquid where
buying larger volunes — say over 5 litres - would make it
preferable to transfer cleanly into mich smaller manageable
packs. Liquids could include Engine Oil1, Petrol, Hair
Shanpoos/ Conditioners, Shower Gels, Fruit Juices, Fruit
Juice Concentrates etc.

By having such large parent packs and possibly a high-
value child pack, the material and therefore the

environnental savings would be very high.

Figure 7 shows a version in which the child container
1s a refillable bottle dispenser 420, such as can be used
for soap. The generally flat body 421 has two
menbranes 427, one of which is visible, and a punp 425.

The refill opening 422 is attached by a screw fitting on a
connector piece 412 of the bottle 410, which can be simlar
to that of Figure 5.

Figure 8 shows a yet further enbodinent in which the
connection between child and parent containers is nagnetic.
The general format of the containers is cuboid, the
horizontal cross-sections being the sane, as is the case
with many perfune dispensers. The connection piece 512 of
the parent is a rectangul ar magnetic plate, matching the
general contours and penetrated in the mddle by a tube 513
extending fromthe main perfune cavity in the parent 510.
Wth the containers separated, the tube 513 is closed by a
val ve, not shown.

The body of the child container 520 is of steel, with a
recess for the punp 525 and a larger recess containing the
collapsible cavity. The latter may be in the formof a
bellows, simlar to that of Figure 1, or a nenbrane
container as 1n previous enbodinents. Preferably the
body 520 is not itself (ferro)magnetic, because otherwise
1t would tend to interfere with devices, such as credit

cards, that are generally carried in handbags.
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An advantage of a connection systemof this type is its
very low height conpared to, say, a screw or catch

connection.

In further enbodinents, the main body may also be
wholly or partly flexible, such as a sealed collapsible
plastic bag, which can be inplenented as a closed system
In this case, as the liquid content is being extracted from
the main body, no air is let in to replace the volune of
the extracted liquid; consequently the main body collapses
under atnospheric pressure. This can be used as a cost-
saving option for providing spill-free refill of a liqud
product such as liquid soap.

It will be seen that the main body and the refillable
portion do not necessarily forma single unit, and can be
two 1ndependent containers. For exanple, the refillable
portion can be a stand-alone consuner product such as
luxury moisturiser, and the main body can be kept at
specialist shops where the owner of a refillable portion

may purchase a refill.

Other delivery systems may be used in the refillable
portion to allow automatic or actuated slow release or shot
release of the content, for exanple in place of dishwasher
tablets



17

WHAT WE CLAIMIS:

1. A conpact dispenser for liquids, conprising a bowl or
tray- shaped rigid container with an open face, the
container having a refill opening, and a dispense
opening, these openings being located with a spacing
fromeach other;

wherein the open face of the bowl is covered by a
deformabl e nenbrane to forma closed dispense cavity
adjacent to the refill opening, the volune of the cavity
being reduced as the nenbrane is defornmed inwardly so as
to enpty the cavity, wherein the dispenser is a free-
standing container which can be connected to a supply
container by way of the refill opening, and separated
fromit again, and the refill and dispense openings are
such that i1f the dispenser is applied to the supply
container by way of the refill opening, with the cavity
initially enpty, when the nenbrane is subsequently
allowed to spring back to its rest shape it draws liquid
fromthe parent into the cavity, while when the
dispenser is separated fromthe supply container the
refill opening is closed by a valve.

2. A dispenser according to claim1, further including a
punp for dispensing liquid fromthe dispense opening,
the cavity becoming mainly or conpletely evacuated as

the dispensing neans is operated.

3. A dispenser according to claim1 or 2, in which the
rigid container is generally round in outline and the
refill and dispense openings are located approximately
at opposite ends of a dianeter.

4. A dispenser according to any preceding claim in which
the bowl has a lip defining the open face, the bowl has
a groove, and the nenbrane is retained in this groove by

a sealing ring.
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A dispenser according to any one of clainms 1 to 3, 1n
which the nenbrane is integral with the bowl.

A dispenser according to claim1, in which the dispenser
1s generally spherical, the rigid container being
approximately a hem sphere and the nenbrane
approximately the other half.

A dispenser according to claim6, in which the dispense
opening takes the formof a manual valve.

A dispenser according to claim7, in which the valve is
located on the nenbrane.

A dispenser according to any preceding claim and
including an auxiliary restoring neans assisting the
menbrane to return to the full configuration.

A dispenser according to claim 1 and having the form of
a flat-sided bottle, one or each flat side being
constituted by a nenbrane.

A container systemfor liquids, including a parent
container and a child container, 1in which

e the parent container provides a storage cavity for
confining a liquid, and 1s configured to couple
detachably to the child container for refilling the
child container through a supply opening in the
parent container, and

e the child container is a dispense container

according to any preceding claim

A container system according to claim 11, wherein the
menbrane urges liquid fromthe parent container to the
child container when the child container is coupled to
the parent container, so as to cause an amopunt of liquid
to pass fromthe first cavity into the second cavity,
ensuring that the child container 1s filled when
connected to the parent container.
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A container systemaccording to claim 11 or 12, wherein
the child is attached to the parent by a magnetic
connection.

A container systemfor liquids, including a parent

container and a child container, 1in which

e the parent container provides a storage cavity for
confining a liquid, and is configured to couple
detachably to the child container for refilling the
child container through a supply opening in the
parent container;

e the child container conprises a refill opening,
which i1s kept closed by a valve unless the dispenser
1s connected to the parent container, and a dispense
opening, these openings being located with a spacing
fromeach other; and a dispense cavity adjacent to
the refill opening, whose volune i1s reduced as
liquid 1s dispensed, the refill and dispense
openings being such that if the dispenser is applied
to a suitable parent container by way of the refill
opening, with the cavity initially enpty, a
resilient conponent draws liquid fromthe parent
into the cavitys;

in which the connection between parent and child
containers 1s nagnetic.

A container systemaccording to claim 13 or 14, wherein

the child container does not contain a nagnet.

A dispenser according to claim 1, substantially as
herein described with reference to any enbodinent
disclosed.

A conpact dispenser for liquids, substantially as herein
described with reference to any enbodinment shown in
Figures 3A to 8.
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A container system according to claim 11 or 14,
substantially as herein described with reference to any
enbodi nent disclosed.

A container systemfor liquids, substantially as herein
described with reference to any enbodiment shown in
Fi gures 3A to 8.



