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@ Liquid dispensers.

@ Apparatus for dispensing liquid from an inverted
bottle having a neck through which the liquid is
discharged, is provided with a mount 32 having a
feed tube 34 to project into the neck of the bottle.
The feed tube forms part of a reservoir 152 which
incorporates a drainage channel 153 to sealably re-
ceive the neck of the bottle with closure of drain
valve 144. Water travels from the feed tube 34 to a
cold reservoir 160 comprising a flexible bag 163
received within a fixed rigid outer 162. Cooled water
leaves the bag 163 to a discharge valve 168. The
feed tube 34 may also supply a hot water reservoir
(Fig. 3) which is also replaceable. To maintain strict
hygiene, the manifold 152 and both reservoirs are
completely replaced at intervals together with the
interconnecting pipework.
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TECHNICAL FIELD OF THE INVENTION

This invention relates to liquid dispensers such
as bottled water dispensers.

BACKGROUND

Bottled water dispensers are usually arranged
o receive the neck of an inverted bottle filled with
clean water. Sometimes, as in US 4 699 188 and
WO 90/03919 for example, the bottle is provided
with a cap through which a feed tube is inserted to
discharge the water from the bottle into one or
more reservoirs inside the dispenser. The water
may then be heated or cooled in the reservoir,
from whence the water can be drawn via a dis-
charge valve.

There is currently a requirement to maintain
strict hygiene in water dispensers. In the majority
of dispensers, the reservoir is a fixed metal unit
which must be sterilised and de-scaled in situ. This
is an expensive and time consuming operation, so
the process is not carried out as often as might be
desirable.

An aim of the present invention may be viewed
as being to improve the hygiene of such dispens-
ers.

SUMMARY OF THE INVENTION

The liquid dispensing apparatus of the present
invention provides for complete replacement of the
feed tube, reservoir and interconnecting conduit
means during a maintenance operation. These
items will usually be discarded, although they
could also be taken away and sterilised for re-use.

The reservoir preferably comprises an inner
container (which may be semi-rigid or flexible) re-
movably housed within a fixed outer container
which incorporates a heating or cooling element.
Thus, the inexpensive inner container can be re-
placed leaving the more expensive heating or cool-
ing element undisturbed. The inner container pref-
erably comprises a flexible bag and the outer con-
tainer may be cheaply formed of a heat-insulating
expanded plastics. Since the bag conforms closely
o the shape of the outer container when filled with
liquid, the heating efficiency is increased and the
cost of forming the heating or cooling element is
reduced, the precise shape of the element being
less important.

In order to increase the ease of maintenance
still further the conduit means preferably comprises
flexible tubing of plastics or rubber (natural or syn-
thetic).

The feed tube is preferably surrounded by a
drainage channel arranged to conduct any liquid
collected therein to waste. The drainage channel is
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preferably arranged to sealably receive the neck of
said bottle and is further provided with a drain
valve which is closed when said bottle is engaged
therewith.

BRIEF DESCRIPTION OF THE DRAWINGS

The following description and the accompany-
ing drawings referred to therein are included by
way of non-limiting example in order to illustrate
how the invention may be put into practice. In the
drawings:

Figure 1 is a vertical front-rear section through a

water dispenser of the invention,

Figure 2 is horizontal section II-Il of Fig. 1 show-

ing part of the dispenser in plan view, and

Figure 3 is a vertical section through a hot water

reservoir included in the dispenser.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring firstly to Fig. 1, the dispenser in-
cludes a housing 31 which defines a generally
funnel-shaped mounting portion 32 in its top wall
for receiving and supporting a conventional invert-
ed water bottle (not shown). The mounting portion
32 leads downwardly to a central circular opening
33 for receiving a capped neck of the bottle, and a
feed tube 34 projects axially upwards through the
centre of the opening 33, to pass sealably through
the cap.

The feed tube 34 forms part of an injection
moulded plastics manifold unit 152. The feed tube
projects co-axially within an integral outer cup por-
tion 151 to define an annular collecting channel
153. The feed tube 34 is longitudinally divided into
two axially extending passages 132 and 133 by an
internal dividing wall 134. The dividing wall projects
beyond the upper end of the feed tube to support a
shield 135 which prevents entry of dirt and debris
into the feed tube. Water from the bottle passes
info the feed tube and travels along one of the
passages 132 to a twinned pair of connecting nip-
ples 154 formed on the bottom of the manifold,
only one of which is visible in Fig. 1.

A vent inlet 156 projects radially from the lower
end of the feed tube 34 in communication with the
second passage 133. Air is taken in through a
valve and filter unit 10 (Fig. 2) which removes dirt
and bacteria, and includes a one-way check valve
to prevent water from escaping through the filter. A
blow-out valve may also be incorporated to release
any pressure built-up in the water system. Clean
air travels from the filter 10 to the vent inlet 156 via
a length of flexible plastics or rubber tubing 140,
and then fravels along the second passage 133 info
the bottle to replace discharged water.
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The bottom of the cup 151 is provided with a
third connecting nipple 142 to couple with a further
length of flexible plastics or rubber tubing 143 for
conducting any spillage water from the collecting
channel 153 to waste. Occasionally the user may
fail to seat a new bottle correctly on the feed tube,
resulting in a slow leak. In order to prevent a
significant proportion of the clean water being lost
over a prolonged period, the connecting nipple 142
may incorporate a check valve 144 as shown. The
check valve is normally open to conduct spillage to
waste, but when the capped neck of the bottle is
received within the cup 151 it operates the check
valve 144 causing it to close. The side of the cup
151 forms a secondary seal with the neck of the
bottle so that once the bottle is engaged water
cannot leave the collecting channel 153. When the
empty bottle is removed however, the valve 144 re-
opens o permit drainage of the channel 153.

The manifold is releasably mounted in the
housing 31 in any convenient manner. In the illus-
trated example the upper end of the cup 151 has a
generally rectangular external flange 191 (Fig. 2)
which slides between a pair of opposed mounting
brackets 192 (only one being shown), supported on
runners 193 which project inwardly from the mount-
ing brackets. The flange 191 abuts a depending
stop 194 (Fig. 1) on the lower end of the funnel
portion 32, and a cutout 195 is provided opposite
the stop 194 for the feed tube 34 to pass through.

One of the two connecting nipples 154 is con-
nected to a length of flexible plastics or rubber
tubing 157 to feed water to a chilled water reservoir
assembly 160. An open topped case 162 of ex-
panded polypropylene or other heat-insulation ma-
terial contains a flexible plastics reservoir bag 163
having a moulded mouth fitting 164 to which the
tube 157 is coupled. A cooling coil 165 is recessed
into the side wall of the case 162 so that the bag
163 closely conforms to the shape of the coil when
filled with water. Water enters the top of the bag
from the fitting 164, and an outlet tube 166 projects
from the fitting to the bottom of the bag to feed
cooled water via a further length of plastics or
rubber tubing 167 to a manually operable dis-
charge valve 168. The fitting 164 also has a further
connection point 169 which may be blanked off as
shown or used to vent the bag to a suitable level.

The second connecting nipple 154 may be
blanked off or it may lead via a respective length of
flexible plastics or rubber tubing 158 directly to a
second discharge valve 188 (Fig. 2) for dispensing
water at ambient temperature. The tube 158 may
also lead to the valve 188 via a carbonator for
example. In the present example, the tubing 158
leads to a hot water reservoir 161, which is shown
in Fig. 3. The hot reservoir is formed in two injec-
tion moulded parts 170 and 171 which are sealably
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joined at flanges 172 by suitable releasable fasten-
ers. The reservoir contains a heating element 174
and a temperature probe 175 for thermostatic con-
trol of the heating element, both of which are
sealably inserted through the bottom of the reser-
voir. Water from the tube 158 enters a connecting
nipple 176 at the top of the reservoir, and hot water
leaves via an adjacent nipple 177 to pass via
flexible plastics or rubber tubing 178 to the second
discharge valve 188. The top of the hot reservoir
may also be vented to an appropriate level if re-
quired. The upper portion of the reservoir is en-
closed within an outer casing 182 of expanded
polypropylene or the like, for heat retention.

During maintenance, the manifold unit 152 is
removed together with the plastics or rubber tubing
and the hot reservoir 161. The bag 163 is also
removed from the outer case 162 of the cold
reservoir, which remains in situ. The respective
items are then replaced by clean ones. Those
items which have been removed can either be
sterilised for re-use (particularly the hot reservoir
161) or discarded. The discharge valves 168 and
188 are in the form of pinch valves which operate
on the respective tubing 167 and 178. The parts of
the dispenser which have direct contact with the
water are thus quickly replaced with clean compo-
nents.

It will be appreciated that the cold reservoir
bag 162 could take the form of a semi-rigid dispos-
able container if desired. Also, the hot reservoir
161 could again be formed with a low-cost dispos-
able inner lining (semi-rigid or flexible) which is in
intimate heat-exchange contact with an external
heating element of a fixed outer casing.

Claims

1. Liquid dispensing apparatus for dispensing lig-
uid from an inverted container having a neck
through which the liquid is discharged, the
apparatus comprising a housing (31) provided
with a mounting arrangement (32) for receiving
and supporting the inverted container thereon,
a dischargeable liquid reservoir (160; 161) con-
tained within the housing, and a feed tube (34)
which is arranged to project into the neck of
said liquid container to conduct liquid there-
from to pass via conduit means (157; 158) to
the reservoir, the apparatus being distin-
guished by provision for replacement of the
feed tube, conduit means and reservoir during
a maintenance operation.

2. Apparatus according to Claim 1, in which the
reservoir (160) comprises an inner container
(163) which is removably housed within a fixed
outer container (162) which incorporates a
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heating or cooling element (165).

Apparatus according to Claim 2, in which the
inner container (163) comprises a flexible bag.

Apparatus according to Claim 2 or 3, in which
the outer container (162) is formed of a heat-
insulating expanded plastics.

Apparatus according to any preceding claim, in
which the conduit means (157; 158) comprises
a flexible tube.

Apparatus according to any preceding claim,
which includes at least two reservoirs (160;
161) fed from said feed tube (34).

Apparatus according to any preceding claim, in
which said feed tube (34) includes a pathway
(133) for returning air to said container fo re-
place liquid discharged therefrom.

Apparatus according to Claim 7, in which said
pathway includes an air filter (10).

Apparatus according to any preceding claim, in
which said feed tube (34) is surrounded by a
drainage channel (153) arranged to conduct
any liquid collected therein to waste.

Apparatus according to Claim 9, in which said
drainage channel (153) is arranged to sealably
receive the neck of said bottle and is further
provided with a drain valve (144) which is
closed when said bottle is engaged therewith.
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