
LIQUID DISPENSING APPARATUS Field of the invention The
present invention relates to a liquid dispensing
apparatus for dispensing liquid from a flexible bag.
While the invention will hereinafter be described by
reference to its use in dispensing food products or
components, it should be noted that the invention is
not necessarily limited to this particular field of
use but has application in other fields, such as the
dispensing of desired dosage amounts of beverages,
industrial chemicals, and liquid preparations for use
in medical, pharmaceutical and personal care.
10Background of the Invention The following discussion
of the prior art is not to be regarded as an admission
that what is discussed is common general knowledge in
this field. Plastic Um bags have become a common
packaging method for food and other products,
including liquid food products. Such bags offer
substantial benefits over 15 traditional rigid
containers such as bottles, cans, pails, drums or
tanks. The bags are usually fitted with spouts and
caps. Fitments can be used for filling product into
the bag, pumping product out of the bag, or both.
.1-he dispensing systems for such bags commonly are of
two types. A first type employs a valve arrangement
and is gravity driven (e.g. a wine cask), whflst a
second 20 type uses a pump system (e.g. a peristaltic
pump) with or without a valve arrangement. There are
numerous disadvantages associated with prior art
dispensing systems including: Dispensing accurate
doses of liquid at a relatively fast rate is
difficult. This is particularly the case if the liquid
is viscous and not 'runny'. The speed of peristaltic
pumps is limited because the flexible tube needs to
return to its original shape between pumps (i.e. the
pumps need to be spaced in time to allow this).
Peristaltic pumps are relatively power inefficient and
thus can be relatively costly to operate. Furthermore,
peristaltic pump tubes wear out regularly and so need
to be replaced. The accuracy of peristaltic pumps is
also 30limited since the rate of volume throughput is
a function of hydraulic pressure  2 



(which can vary depending on a range Of factors). it
is acknowledged that Slowly dispensing liquid to
iniprove accuracy i5 possible hut this may impact
heavily on the commercial feaSibility of such 8
system. Alternatively, machines that can dispense
viscous :liquid at a fast rate tend to be complex and
expensive. 2. In the case of , stems incorporating a
pump, liquid can remain in the hump arid/or the pump
may not he strong enough to suck the last portions of
liquid out of the bag. Failure to substantially
completeiy empty the bag results in wastage of liquid,
and if the bag is to be reused, the hygiene problem
10discussed below. 3. They can leave portions of
liquid in or on components of the dispensing system.
Because. of this the isteM needs to be regularly
cleaned lo Maintain hygiene and to mitigate the risk
Of contamination of the liquid dispensed by the
System. Even if the liquid receptacle takes a normally
closed or sealed form, 15 entry to possible
contaminants Would be difficult to avoid when the
receptacle is refilled. A positive dispiaCement piston
type pump is a geed example of a typo of pump that is
Generally difficult to clean. 4. They are relatively
complex in construction.   The present invention seeks
to provide a liquid dispensing apparatus which will
20overcome or substantially ameliorate at least one of
the deficiencies of the prior art, or to at least
provide an alternative. Summary of the Invention
According to a first aspect of the present invention,
a liquid dispensing apparatus for dispensing a liquid
from a flexible bag is provided, comprising: 25a
support for supporting the flexible bag in use, a
mounting adapted for receiving a proximal portion of
the flexible hag, for progressive movement relative to
the support towards an outlet of the flexible bag
located at a distal portion of the flexible bag,
such that the flexible bag is progressively wound up
and thus the liquid is squeezed 30from the proximal
portion to the distal portion to dispense liquid from
the outlet in a controlled manner in use,  3 



One advantage of embodiments of the liquid dispensing
apparatus is that it can dispense desired & precise
dosage portions of liquid because the liquid is
gradually squeezed out in a controlled manner. This
stands in contrast, for example, to fluid being
dispensed under gravity or under action of a pump
where volume flow rate can 5be dependent on hydraulic
pressure. The controlled squeezing from distal portion
to proximal portion of the hag can be carried out at
varying speeds according to requirement, and accuracy
oi dosing can be maintained, Thus, embodiments of the
present invention allow dispensing of accurate doses
of liquid at a relatively fast rate, substantially
irrelevant of the viscosity of the 10 liquid (within a
certain range of viscosities). Thus, embodiments of
the present invention are well adapted to production
lines and production processes. One example of such a
production process is the process of preparing a food
item (e.g. a pancake). A speedy process will lead to
bettor rates of production of the food items and to
greater customer satisfaction, Another advantage of
embodiments of the liquid dispensing apparatus is that
is able to substantially completely empty the flexible
bag because the bag is maintained in tension as it is
wound up from the tail to the nozzle of the bag. This
results in less wastage of liquid and subsequently to
a reduction in the costs associated with the provision
of the liquid. 20Another advantage of embodiments of
the liquid dispensing apparatus is that it provides
direct dosing from the flexible bag. That is, in
normal operation the liquid does not contact any
unnecessary surfaces of the dispensing apparatus. For
example, in the case that the dispensing apparatus is
adapted for dispensing portions of food to be cooked,
the food is dispensed directly onto the cooking
surface or surfaces. Thus, in 25 the case that the
bags are discarded once emptied, the apparatus does
not need to be regularly cleaned because the liquid
does not contact any other components of the apparatus
and therefore is also highly hygienic. The fact that
the apparatus is adapted to provide direct dosing from
the flexible bag means that a flexible tube (as in
peristaltic pumps) or other like wearable parts are
not required and hence do not need 30to be replaced.
The apparatus can also be highly hygienic in
embodiments where the contents of the bag remain
sealed in the bag until dispensed from the bag. Thus,
in the context oi preparation of food products, the
apparatus stands superior of some prior art in terms
of health, safety and contamination considerations. In
embodiments that include airtight sealing of the
contents of the bag (whether in solid or liquid
state)the product is better preserved and shelf-life
is increased, This is particularly advantageous in the
case that the apparatus is used to dispense food
products because of the relatively 5short shelf-life
of food products. Another advantage of embodiments of
the liquid dispensing apparatus is that it is
mechanically simple in construction, This is because a
dispensing receptacle and associated components (e,g,
an attachment, a cover and/or a stirrer) need not be
incorporated into the apparatus. This reduces costs
and means that the liquid 



10 dispensing apparatus can be manufactured in a more
compact form, reducing packaging, packing time, and
delivery requirements, if relevant. A mechanicians(
simple construction also means that the system is
mechanically efficient. This, in turn, reduces power
requirements, and thus cost. A mechanically simple
construction also provides greater reliability because
there are less parts involved, 15Another advantage of
embodiments of the liquid dispensing apparatus is that
the power requirements are relatively low Since the
relatively small radius mounting (and bag Wrapped
therearound): only heeds to be Wound and thus the
electhq meter has a Strong mechanical advantage or
leverage. The reduced power requirements mean that the
apparatus is less hkelv to cause injury to a user and
can utilise a smaller/cheaper 20motor. Furthermore,
the apparatus Win not use as MOO power, reducing power
costs. Yet another advantage of embodiments of the
liquid dispensing apparatus that utilize a bag which
is disposed of once emptied, is that usage is
simplified since refilling steps and cleaning steps
are not involved. This results in a high level of
convenience of uSe. Convenience for the owner of the
machine is further enhanced because bags of liquid 25
or powder (e.g. for mixing With water to make the
liquid) can be sent to them, ready or near ready for
use. For example, the bag may be connected to the
dispensing apparatus in One Or two simple steps, and
water may be added to the contents of the bag if
necessary beforehand. The arrangement also aliews for
easy mixing with water as once water has been 30 added
to the bag, the bag can be shaken with a lid over the
Ozzie and than connected to the apparatus once the
centenie are properly mixed. Furthermore, if the
flexible bag is made from a cleat material, a user can
see 'whether the contents are properly mixed and
because the flexible bag is flexible, a user can feel
whether the  S contents are properly mixed. If the
contents are not properly mixed then the user can
carry out further shaking to mix the contents of the
bag. Preferably, the outlet comprises a nozzle, and
the support comprises an aperture for receiving the
nozzle in use. Advantageously the nozzle helps to
control and direct the 5 flow of liquid out of the
flexible bag in use. In different embodiments, the
nozzle may he provided at different locations on the
bag but preferably is located at or adjacent the end
opposite to the end that is wound up initially. For
storage, transportation and delivery a protective cap
may be fitted to the nozzle. Preferably, the nozzle
extends through the aperture. in this form, the nozzle
takes the 10 form of a protrusion extending outwardiy
from a main body portion of the flexible bag.
Advantageously, the nozzle provide; a fitting
indicator insomuch as once it is fitted within the
aperture in the support, the flexible bag with be
correctly positioned on the support, ready to be
connected to the mounting. in one embodiment, the
nozzle takes the form of a one-way valve which
increases hygiene between uses as air or other 



15contaminants cannot enter the flexible bag.
Preferably, the aperture comprises a retainment to
releasably retain the nozzle in the aperture.
Advantageously, in this embodiment the nozzle is held
in the aperture such that it can better provide a
reaction force against the pull of the flexible bag as
it is progressively wound up. This makes the flexible
bag taut which aids the winding up of 20the bag and
enables even better extraction of liquid from the
flexible bag. Preferably, the liquid dispensing
apparatus further comprises a chive system for moving
the mounting towards the distal portion of the
flexible bag, and for progressively winding up the
flexible bag from the proximal portion to the distal
portion. In some embodiments, the drive system
provides automatic squeezing of the flexible bag
either in whole or in steps depending on user
seiection. There is a clear advantage in terms of
having the flexible bag squeezed by a drive system (as
opposed to the flexible bag being wound up manually)
in terms of preciseness of dosage and general ease of
use of the liquid dispensing apparatus.    Preferably,
the support comprises a lower portion for supporting
the flexible bag from 10below and at least one
expansion limiting portion for limiting expansion of
the bag in use.  a its proximal portion by the
mounting and at its outlet by an 'outlet support. in
order for the bag to be held in a taut, non-sagging
manner (which benefits accurate dosing), the mounting
and outlet support would need to provide high opposing
forces, which, in turn, would place undue stress on
the apparatus. Provision of both a lower portion and
at least one expansion limiting portion to limit
expansion of the bag is beneficial in that dosing can
be more accurately controlled when bag expansion is
reduced. limiting expansion et the bag in use reduces
variation in flow speed at a constant rotational
velocity of the mounting. Preferably, the lower
portion is an under surface and the at least one
expansion 10 limiting portion is an upper surface
spaced above the lower surface and adapted to resist
expansion of the flexible bag in use. This embodiment
provides 3 convenient way of limiting expansion of the
bag by sandwiching the largest planes of the bag in
use.    Preferably, the upper surface is hinge mounted
at one end to the support. This allows 15 the mounting
and lower portion to be readily accessed in use and
thus allows the bag to be readily fitted to or removed
from the apparatus. Preferably, the upper surface
includes a protrusion extending downwardly which
maintains the nozzle in the aperture. This helps
maintain the nozzle in the aperture particularly when
the flexible bag is tensioned as the mounting
progressively winds up 



20the bag. Preferably, the mounting is adapted for
simultaneous progressive translation towards the
distal portion and winding of the flexible bag
Preferably, the support comprises at least one rail
and the mounting comprises at least one roller adapted
for rolling along the at least one rail and a reel of
variable effective diameter. Advantageously, a reel of
variable effective diameter allows the reel to reduce
in diameter as tension in the bag increases. This
means that the tension will not increase to a level
that excessively hinders forward movement of the reel
(i.e. towards the outlet of the bag). Preferably, the
reel comprises at least two spaced apart, elongate
mounting members 30 that define a slot the.rebetween
for receiving the proximal portion of the flexible bag
in use. Advantageously, once the proximal portion of
the flexible bag is weaved between the at least two
spaced apart mounting members, the flexible bag can be
rotated by  the mounting members and friction will
stop the proximal portion of the bag from sliding out
of the slot. Preferably, at least a portion of at
least one of the mounting members is made from a
resilient material, such that as the flexible hag is
progressively wound around the 5 mounting members, the
at least one of the mounting members flexes, and the
distance between the mounting members reduces, thus
reducing the effective diameter of the reel.
Advantageously, this represents a simple and
cost-effective manner of providing a variable diameter
reel in use.   Preferably, the mounting comprises two
rollers and the reel comprises two mounting 10members
and each roller is connected directly or indirectly to
adjacent ends of the mounti rig members. Preferably,
intermediate regions of the mounting members are
connected by a biasing arrangement,      Preferably,
the biasing arrangement is at least one compression
15Preferably, the biasing arrangement is at least one
tension spring. Preferably, the reel comprises at
least one shaft and at least one spring
interconnecting the at least one shaft and the
proximal portion of the flexible bag, such that as the
flexible bag is progressively wound up, the at least
one spring compresses reducing the effective diameter
of the reel. 20Preferably, the spring is a spiral
spring that surrounds at least a portion of the shaft 



and has an inner edge mounted to the shaft and an
outer edge adapted to be attached to the proximal
portion of the flexible bag such that as the flexible
bag is progressively wound around the spiral spring,
the spiral spring compresses reducing its effective
diameter, thus reducing the &leave diameter of the
reel. Preferably, the drive system 25is adapted to
rotate the or each roller along the or each respective
rail. Preferably, the drive system comprises an
electric step motor and a control unit. Preferably,
the support comprises two rails and the mounting
comprises two rollers and the reel is mounted between
and has ends connected to respective rollers.  8
mounting, That s, the inclusion of gear teeth on the
rollers and ralls ensures the rollers do not slip when
moving along the rails, Preferably, the bag is made
from a food grade plastic, el stomeric material,
sealed paper, sealed fabric or Teflon. Preferably, the
flexible bag has a variable cross-sectional area such
that the dispensing of liquid from the outlet is
substantially proportional to progressive winding of
the flexible bag in use. Preferably, the liquid
dispensing apparatus further comprises a control unit,
controlling movement of the mounting, a receiving
surface for receiving dispensed liquid, and one 10 or
more sensors operatively connected to the control
unit, the one or more sensors arranged substantially
in line with a dispensed portion of liquid and being
adapted to measure the size of the dispensed portion
of liquid and relay corresponding data to the control
unit to stop, pause or reverse progressive movement of
the mounting and thereby stop or pause further
dispensing of the liquid. Reversing progressive
movement of the mounting advantageously reduces
pressure in the bag and therefore ensures that the
flow of liquid from the nozzle is stopped. Preferably,
the one or more sensors is adapted to record a
cross-sectional measurement of the dispensed portion
of liquid and wherein the control unit is adapted to
derive the volume of the dispensed portion of liquid
from the cross-sectional 20 measurement. Preferably,
at least one of the one or more sensors is adapted to
measure the height and radius of the dispensed liquid.



Preferably, the one or more sensors includes a
proximity or position sensor. Preferably, the
proximity or position sensor is an optical sensor.
25Preferably, the one or more sensors includes a
weight sensor. According to another aspect of the
present invention, a liquid dispensing system is
provided in which desired and precise dosage amounts
of liquid can be achieved by squeezing liquid out of a
plastic film hag through a nozzle attached to the bag
at its dispensing end. Specifically, the squeezing is
achieved by rolling or winding the tail or 30 end of
the bag opposite to the nozzle in the direction of the
nozzle. To enable winding or rotation of the bag and
to preserve the stationary position of the nozzle
needed for precise dosing, the tail of the bag is
mounted to a mobile reel of a winding mechanism  and
simultaneous rotation and forward movement of the reel
causes gradual tail to nozzle squeezing of the bag so
that the bag may be emptied of desired amounts of its
contents. According to yet another aspect of the
present invention there is provided a system for 5
dispensing liquid from a squeeze bag, comprising a
rotatable reel for mounting a tail of the squeeze bag
thereto, and Meansfor simultaneously rotating arid
moving the reel in a forward direction so as to
squeeze the bag and dispense liquid from a nozzle of
the bag, whereby the squeezing of the bag is so
controlled as to dispense precise dosage amounts of
liquid therefrom. 10 Brief Description of the Drawings
Notwithstanding any other forms which may fall within
the scope of the present invention, preferred
embodiments of the invention will now be described, by
way of example only, with reference tithe accompanying
drawings in which: Fig. I is a perspective view of a
preferred bag for use in .0 liquid dispensing
apparatus in accordance with one embodiment of the
invention, Fig. 2 is a Schematic side vieW of a liquid
dispensing apparatus of one embodiment of the
invention, shown holding the bag of Fig. I In a first
position prior to squee6ng,     Fig. 3 Is a schematic
side view of the liquid dispensing apparatus of Fig. 2
showing the .bag held in a second.pcsition prior to
squeezing, 4 is a schematic side view of the liquid
dispensing apparatus of Fig. 2 shming the the bag
mounted to a reel or.mobile core of the liquid
dispensing apparatus and being wound in the direction
of a nozzle of the bag, Fig. 5 Is an enlarged view of
the region A of the liquid dispensing apparatus of
Fig. 4, 



Fig. 6 is an enlarged view of a central region B of
the liquid dispensing apparatus of 25 Fig. 4 Where the
bag is at a later stage of being Wound (in the
direction of the nozzle of the bag) EFS compared to
Fig, 5, Flg. 7 is a perspective vievi of another
preferred liquid dispensing apparatus in accordance
with One embodiment of the invention, Fig. 8 is a left
side view Of a portion of the liquid dispensing a  of
Fig..7,  Fig, 9 is a partly broken away, right end
view of the flquiddispensing apparatus F` 7, Fig. 10
is a perspective view of a portion of the liquid
dispensing ppu of Fig to 9 heldffig the bag of Fig. 1
prior to so 5Fig. 11 is a schemed; cross-sectional
view through a portion of a ikuid dispensing
'apparatus In accordanoe rival one embodiment of the
invention, Fig. 12 is a'schematic diagram illustrating
the physical principles relating to movement of a reel
or core of a liquid dispensing apparatus In accordance
with one embodiment he invention, Fig. 13 is a
schematic diagram i ustrating the physicai principles
relating to movement of a reel or core ef a liquid
dispensing apparatus In accordance with one embodiment
of the inventon, Fig 14 is two schematic,'oiagrams
Thus ling he physical principles      relating to,
movementreel or care of a liquid dispensing apparatus
in accordance 15 with one embodiment of the Invention,



Fig. 15.1s a schematic diagram illustrating the
physical principles relating to rpove of a reel or
oore of a NM dispensing apparatus in acardance with
one embodiment itiVIN100O,       Flg, 16 is a
cross-sectone1 viswrough a reef or core of a liquid
dispensing apparatus 20in accordance with one
etnbodirnent of the present Invention in a normal
form.    . 17 is a cross-sectional view through the
core of Fig. 16 in a reduced diameter form.   Fig. 18
is a cro-sectional view through a spring-loaded reel
Or core of a liquid dispensing apparatus in aocorone
embodiment of the present invention In a 25 normal
form. Fla: 19 is a cress-suld dispensing apparatus
comprising a spiral spring-loaded reel or core in
accordance with one embodiment of the pmsent
invention.       Fig. 20 is a schematic top view of a
preferred proximity sensor arrangement for use 30 with
a liquid dispensing apparatus in accordance with one
embodiment of the   Fig. 21 is a schematic side view
of the arrangement shown in Hg. 20, Fig. 22 is a
srternatic top view of a preferred camera sensor
arrangement for use with uld dispensing apparatus in
accordance with one embodiment of the invention, Fig.
23 is a schematic side view of the arrangement shown
in Fig. 22, 



5 Fig. 24 is a view taken from the camera sensor shown
in Figs. '22 and 23 of the product dispensed from the
bag of Fig. 1, Fig. 25 is a oross-sectional view of
the product shown in Fig, 24. "ption Of The
Throughout this description, whe.re different
embodiments are described that have a 10 common,
similar or analogous part or feature, that part or
feature is indicated with a similar reference numeral
(e.g. 10, 10,4,.10B etc.). Referring to the figures, a
liquid dispensing apparatus is provided comprising a
mobile rotatable core 18 for squeezing a squeeze.bag
10 supported by a support structure. The squeeze bag
10 (or plastic thm bag) shown In Fig. 1 comprises a
squeembie bag 15 portion 12 and a nozzle 14 (or spout)
at one end, the nozzle 14 being protected by a cap
16.. The nozzle 14- has a non-return valve or One way
valve (not shown), for-example a duck-bill valve. The
end or tail. 17 of the bag 10 opposite to the end
having the nozzle 14 has an area adapted for mounting
to the mobile rotatable core 18 of the liquid
dispensing apparatus. 20The nozzl. e 14 helps to
control and direct the flow of liquid out of e
flexible bag 10 In  use. In other embodiments, the
nozzle 14 may be provided at different !peahens on the
bag 10.. The protective cap 16 may be fitted to the
nozzle 14 during storage, transportation and delivery
of the bag 10.       The mobile rotatable care 18
of-the liquid dispensing apparatus shown in Fig. 2 has
25 two fingers 20. 22 which sandwich the tail 17 of
the bag 10. The nozzle 14o1 the bag 10
protrudes-through an aperture 23 In the uppo shucture,
In this sale a fiat platen 24 on which the bag 10
testa In use, The nozzle 14 also provides a fitting
Indicator insomuch as once It is fitted within the
aperture 23 in the fiat platen 24, the flexible bag 10
can be correctly positioned on the flat platen 24,
ready to 30 be connected to the cons 18. The Pat
platen 24 Is advantageous in that it supports the  



weight of the bag 10. If the weight of the bag 10 were
not so supported then it would need to be supported at
its tail 17 by the core 18 and at the nozzle 14 by the
aperture 23. In such an arrangement, in order for the
bag 10 to be held in a taut, non-sagging manner (which
benefits accurate dosing), the core 18 and nozzle 14
would need to 5provide high opposing forces, which
would, in turn, place undue stress on the apparatus.
There is a hinged lid 26 having a nozzle holding
portion 28 that taintains the nozzle 14 through the
aperture 23, particularly when the flexible bag 10 is
tensioned as the core 18 progressively winds up the
bag 10. That is, the nozzle holding portion 28 helps
10 the nozzle 14 support a higher reaction force
against the pull of the flexible bag 10 as it is
progressively wound up. Higher tension in the flexible
bag 10 enables even better extraction of liquid from
the flexible bag 10. However, too much tension can
stop or potentially damage the driving mechanism
(described below), motor (described below), flexible
bag 10 or nozzle 14 15In another embodiment the nozzle
14 does not protrude all the way through the aperture
23 and in this embodiment the aperture 23 can ad as an
extension of the nozzle 14. In use, the bag 10 is
placed On the surface of the platen 24 and the nozzle
14 is located through the aperture 23 in the platen 24
so that it May serve as a dispensing 20 outlet. The
tail 17 of the bag 10 is mounted to the core 18 by
passing the tail between the two fingers 20, 22. The
hinged lid 26 is then laid flat on the bag 10 (see
Fig, 3) so as to constrain the bag between upper and
fewer rigid surfaces of the ho' 26 and platen 24,
respectively. This provides a Convenient way of
limiting expansion of the bag 10 by sandwiching The
largest planes of the bag 10 in use" 25Thus, excessive
expansion of the bag 10 under pressure from squeezing
by the mobile rotatable core 18 is avoided or at least
reduced. This enables dosing to be more accurately
controlled.   The hinged lid 26 allows the core 18 and
flat platen 24 to be readily accessed in use (or
between use) and thus the bag 10 to be readily fitted
to or removed from the 30apparatus. The core 18 is
caused to simultaneously rotate and move in a forward
direction 



towards the nozzle 14 as shown in Figs. 4 and 5, and
the tail 17 of the bag 10 then starts to wind or wrap
around both ringers 2022, of the core 18. The more the
core 18  13 rotates, the more liquid is squeezed
through the nozzle 14 and out of the bag 10 by the
increasing pressure inside the bag (see Fig. 6).
Referring to Figs. 7 to 9, the core 18 is powered by a
reversible direction electric stepper motor 30. In
some embodiments, to properly close the oneway valve 5
arrangement of the nozzle 14, the electric motor 30
must he reversed for a short period of time,.
Reversing the electric motor 30 relieves pressure from
within the flexible bag 10 and thus stops liquid being
urged out of it.    The mobile rotatable core 18
comprises two fingers 20, 22. The fingers 20, 22 are
connected at one end to a cradle shaft 40 and at the
other end to an end shaft 42 by IQrespective spring
pins 44. The end shaft 42 is connected to a first rack
:ravelling gear 34 that is adapted to travel along the
rack 38. The rack 38 is supported inside a bag slide
channel 48. The cradle shaft 40 is connected to a
second rack travelling gear 50 that is adapted to
travel along the rack 52. Thus, there are gears 34, 50
en both ends of the core 18. A gear 32 rotationally
fixed with respect to the cradle shaft 40 engages a
second small diameter gear 48 which rotates with the
output shaft of the stepper motor 30. The gear 32 is
used to reduce the speed of rotation of the Cradle
shaft 40 by gearing-down the stepper motor 30 speed.
It should be appreciated that a different gearing
arrangement could be used between the stepper motor 30
and the cradle shaft 40 depending ort the required
gear ratio. The first and second rack. travelling
gears 34, 50 permanently contact and travel on gear
racks 38, 52 ensuring that they simultaneously rotate
and move in a forward direction towards the nozzle 14
of the bag 10 being squeezed by the operation of the
above described winding mechanism. The inclusion of
the first and second rack 25travelling gears 34, 50
and gear racks 38, 52 ensures that no slippage occurs.
The rack 52 is supported on a plastic slide 54 which
is housed in a cradle 56 located beneath the motor 30.
A bearing surface 57 is also provided that stops the
first rack travelling gear 34 from disengaging gear
rack 38. The second rack travelling gear 50 is held
against the rack 3052 by the cradle 56.  



14 does the core 18, and the core 18 moves forward
along the racks 38, 52 by consequential rotation of
the gears 34, 50. in one embodiment, this drive system
provides automatic squeezing of the flexible hag 10
either in whole or in steps depending on user
selection. There is a dear advantage in terms of
having the flexible bag 10 squeezed by a drive system
(as opposed to being wound up manually) in terms of
preciseness of dosage and general ease of use of the
liquid dispensing apparatus. When the tali 17 of the
hag 10 is mounted between the fingers 2022, of the
core 18 (as shown in Fig. 10), rotation and forward
movement of the core 18 causes the tail 17 to wrap
around the core 18, followed by further winding of the
bag 10 and the squeezing 10of its contents through the
nozzle 14. In the depicted embodiment, as the core 18
;ravels towards the nozzle 14, it picks up the slack
from the end of the bag 10 and keeps the bag 10 in
slight tension. A simplified representation of this
process is shown in Fig. 11. The physical principles
which underpin this process are shown in Fig. 12. The
core 18 15 is rolling with a rotational velocity "con
along the surface "8" towards fixed point '13". The
core 18 picks up the slack of the bag 10. in theory,
if the diameter '0 of the core 18 is constant (i.e.
thickness of bag 10A = 0) then the core 18 having a
centre "A' travels RD per rotation. In practice, the
Material of the hag 10 that wraps around the core 18
causes the core 20 18 diameter 0 to increase
continuously as shown in Fig. 13, while the linear
advancement of the core 18A is governed by its gear to
rack ratio, which is constant per rotation.    In
effect, Mr each turn of the core 16, the core 18
advances further than the previous turn. If the
rotational velocity of the core (w) is constant, the
linear velocity (V) of the 25core's centre A,
increases. The distance of travel per rotation of ore
centre A is defined by RD. Referring to Fig. 14, a
displacement discrepancy value "x" arises from the
thickness (or increase in overall diameter) of the
wound up bag 10. In practice, for each turn of the
core 18, the apparatus requires the core to move
itfl+x, 30 with the accelerated centre A velocity V1.
However the Core 18 can only mew.: the distance
allowed by the gear to tack ratio at xD (i:e if the
gear's pitch circle diameter (PCD) = D). Referring now
to Fig. 15, this discrepancy produces a pull of the
bag (FS) 



15 opposing the force of the gear (FG) exerted on the
rack, and causes the bag 10 to be tensioned. As the
core 18 continues to rotate and move towards the
nozzle 14, this discrepancy, and therefore the load,
increases. This can prevent the advancement of the
core 18 if the load becomes significant. One solution
to this discrepancy is to provide a core 18A having an
initial diameter smaller than 0, in anticipation of
the diameter growing. One drawback with this solution
is that there would be too much slack in the bag WA
initialiy and the emptying of the bag 10A would not be
as effective, or at least difficult to control.
Referring now to Figs. 16 to 19, a number of effective
solutions are proposed to 10prevent opposing forces
causing damage to the mechanism or to the bag 10k A
first solution proposed by the present invention is a
means for changing the diameter of the core 18
relative to the load. The diameter of the core 18 is
initially large enough to eliminate slack in the bag
10 but coilapses relative to the tension/load,
decreasing its diameter to compensate for the
increasing thickness of the wound-up bag 10. This can
be achieved by employing a variable diameter /
collapsible / shrinkable core 18. Advantageously, a
cote 18 of variable effective diameter can reduce in
diameter as tension in the bag 10 increases. This
means that the tension will not increase to a level
that excessively hinders forward movement of the core
18 (i.e. towards the outlet of the bag 10).
20Different embodiments of a variable diameter core 18
will now be described. Referring 10 Figs. 16 and 17, a
core 186 is shown and comprises two flexible rods or
fingers 2013, 228 which define a slot therebetween for
receiving the tail 176 of the flexible bag 108 in use.
Advantageously, once the tail 178 of the flexible bag
106 is woven between the fingers 206, 228, the
flexible bag 108 can be rotated by the 25fingers 208,
22B and friction will stop the tail 176 from sliding
out of the slot. The rods 208, 226 are made from a
resilient materiai such that the gap between the rods
(i.e. width of the slot) decreases under load, and
thus with the pulling force of the bag 108. Under
sufficient bag 106 tension the rods 208, 228 may
collapse such that centre portions of the rods 208,
228 are located adjacent each other. In this 30
embodiment, the rods 208, 228 are made from aluminium
but in other embodiments they may be made from other
suitable engineering materials (e.g. polyc.arbonate,
polyethylene, copper, wood).  16 Therefore, the
equivalent diameter decreases as a function of the
load force. The deformation is small enough for the
rods 20B, 228 to come back to their initial straight
shape after the force is removed.     Advantageously,
this represents a simple and cost-effectiVe manner of
providing 5variable diameter core 183 in use. The
decrease in effective diameter is ulustrated by Figs.
16 and 17 in terms of a decrease in equivalent
circumference Which is a result of a decrease in
effective diameter. in Fig.16 the equivalent
circumference is 7rD + 21 while in Fia.17 the
equivalent circumference islf.D + 211 



10 An example: If the gear Module = 1, the gear has 12
tooth and the gear's POD = 12mm, the equivalent
circumference should be mD. Therefore, xxi2com =
37.68mM. If the aluminium rods are 6mm in diameter and
the formula for Equivalent Circumference z: C ,frD +
21, then I (C - na)/2 and the distance between the
reds` centres should be 9.4inm. Therefore, the
theoretical gap between the rods = 9.4rnin - 6mm =
3,4airri. This particular arrangement/geometry is only
applicable to a limited range of bag lengths. The gap
between the rods 203, 223 and the rods diameters is
fixed for a given bag length Generally, the longer the
bag 1013, the larger the gap will need to be 20and/or
the smaller the rod diameter will need to be (in both
cases to allow for greater displacement of the rods
towards eac) other). Referring to Fiala. an embodiment
is provided that is similar to Embodiment A with the
exception that at least one biasing means, in this
case a single spring 61, is provided between the rods
200, 220. Thus, the decrease (or :collapse) in
effective 25 diameter is achieved by the movement of
the rods 200, 220, with tension regulated by the
spring 61. It should he noted that the spring 61 may
either be a compression or tension Spring depending on
the particular arrangement. In another embodiment, the
spring 61 could be replaced by a Material With
elastic, Compressible bulk properties (e.g.
visco-elastic foam). This embodiment may be utilized
With a variety of different 30bag lengths. Another
embodiment is depicted in Fig.16 and provides a core
1$D having a Sin* rOci 80 or finger. The decrease (or
collapse) in effective diameter of the core 18D is 



17 achieved by the compression of a spiral spring 82
that runs along the rod 80. A tail of the bag 17D is
fixed/locked to an edge 84 of the spiral spring 82.
The tension in the bag 100 is regulated by the spiral
spring 82 This embodiment may be utilized with a
variety of different bag lengths. 5A second potential
method for preventing damage to the mechanism or bag
due the above mentioned opposing forces is to provide
means for allowing rack movement to compensate for the
toad. For example, each rack 38E, 52E may be slidably
mounted on a rail and biasing means may he provided to
connect the racks 38E, 52E and their respective rails
or any other suitable stationary structure of the
apparatus so that the 10 racks 38E, 52E can only move
with respect to the rails against the bias of the
biasing means, in one embodiment, the biasing means is
a tension spring. Thus, in this embodiment the tension
resulting from discrepancy of core movement is
compensated for by movement of the racks 38E, 52E. A
third method for preventing damage to the mechanism or
bag due the above 15 mentioned opposing forces is to
provide means for allowing the nozzle 14F and/or
aperture 23 to move by a small amount. For example,
the aperture 23F could have an obround cross-section
and include a biasing means (e.g. a spring) to bias
the nozzle 14F away from the moving core 18F, In the
case that the biasing means comprises a compression
spring, the spring compresses as tension in the bag
1OF increases thus 20Milting tension in the bag 14F, A
tension spring may be mounted to the ether side of the
nozzle 14F to serve a similar purpose. Referring now
to Figs, 20 to 25, the liquid dispensing apparatus
further comprises a control unit controlling movement
of the core 18, a receiving surface 59 for receiving
dispensed liquid, and one or more sensors operatively
connected to the control unit. 25The receiving surface
59 may be provided by a conveyor as shown. One aspect
of the liquid dispensing apparatus relates to a sensor
system for precise dosing of liquid from the bag 10 as
described by one of the embodiments below, 



Squeezing liquid from the bag 10 is generally not
proportional to advancement of the core 18. This is
due to expansion of the bag 10 and the residual
pressure in the bag 3010 after reversing the core 18.
A solution to these problems is to arrange the one or
more sensors to control the size of the dose. The one
or more sensors may be a position, weight, volume,
ultrasonic:, infra-red or temperature sensor, or any
other suitable type of sensor. In one  18 embodiment,
the one or more sensors are substarmally ina dispensed
portion of liquid and are adapted to measure the size
of the dispensed portion of liquid and relay
corresponding data to the control unit to stop, pause
or reverse progressive movement of the core 18 and
thereby stop or pause further dispensing of the
liquid. The one or more sensors may be arranged and/or
adapted to measure the height and/or radius of the
dispensed liquid. In one embodiment, the one or more
sensors is a proximity sensor, a camera sensor and/or
optical sensor. A camera sensor is particularly
suitable where a relatively high viscosity :fluid is
being dispensed (e.g. pancake mix). In one embodiment,
the one or 10 more sensors is an optical sensor that
uses modulated Infra-red light. In one embodiment, the
one or more sensors is a single sensor comprising an
infra-red light and a receiver. As shown in Figs. 11
and 12 relating to a proximity sensor, the liquid
squeezed from the bag 10 falls on the receiving
surface 59. 15The proximity sensor 58 positioned off
the centre (reflective or through beam) detects the
edge (or diameter) of squeezed liquid 60. The
triggering of the sensor upon such detection causes
the core 18 to retract/reverse rapidly to release the
pressure in the bag 10 and stop flow through the
nozzle 14. Precision of dosing can be improved with a
lower speed of the flow. To achieve a 



20 lower speed of the flow, the speed of the core 18
can be lowered. Additional sensor(s) can be used to
control flow of the liquid squeezed from the bag 10.
Presence of flow can be detected by the proximity
sensor(s), causing (through electronic control) a
decrease in the speed of the core 18. That is, at
least in one embodiment liquid can be dispensed at a
variable rate. This can help provide more accurate
dosing as after most 25of the liquid has been
deposited through the nozzle to rn-ike a single food
item, the rate can he decreased then stopped, or taper
down gradually to a stop. In the case of liquids of
high density, and especially of variable density
(between batches), the measurement of the diameter of
the deposited liquid could be insufficient to achieve
precise dosage thspensing. 30Referring to Figs. 13 to
16 a camera sensor 82 is provided and can be used for
calculating the volume of the deposited liquid. The
camera 62 is positioned close to he deposit (as shown)
and scans (in real time) the silhouette/contour of the
squeezed liquid. The image of the approximate
cross-section can be used to derive the actual  19
volume. A high speed process& interprets the image
from the camera in real ilme and calculates the Volume
(Volume Of a edid of Revolution). At the reaching of a
pre-set volume, the processor sends a signal to
reverse the core 18 and step the squeezing process. A
camera sensor 62 May be used in conjunction with or
independently from 5proximity sensor 58. In this
embodiment, the flexible bag 10 is made from
multi--layer film. An outer layer of the film is made
from a nylon laminate, while the product contact iaver
is made from LW polyethylene. In other embodiments,
the hag is made from another food grade plastic or
elastomeric material, sealed paper, sealed fabric or
Teflon. JOIn this embodiment, the flexible bag is
325mm long and 220mm wide, In other embodiments, the
flexible bag may be between 150mm and 650mm long and
between 100 and 450mm wide, The flexible bag is not
limited to this range of sizes and can be any suitable
size to suit the context of use.   in this embodiment,
the nozzle 14 is located 50mm from the front of the
bag 10 and is 15positioned centrally width-wise. In
other embodiments, the nozzle is located between lOrnm
and 100mm from the front of the bag and/or is
positioned off-centre. In one embodiment, the flexible
bag has a variable cross-sectional area such that the 



dispensing of liquid from the outlet is substantially
proportional to progressive winding of the flexible
bag in use. Advantageously, this embodiment does not
require any 20 sensors and the control unit simply
needs to be able to retain information about how far
the mounting has progressed. In this embodiment, the
bag may be pleated to limit expansion and so to
enhance the accuracy of dispensing liquid.
Furthermore, the flexible bag may take a trapezoidal
shape when viewed from above such that the short
parallel end of the trapezoid is adjacent the nozzle.
In other embodiments, the flexible bag may take a
shape other than generally rectangular. In yet another
embodiment, a nozzle or aperture is formed in the bag
by piercing of the wall of the bag in a predetermined
area. An adhesive cover that can be peeled off before
use may be provided over the nozzle or aperture. In
another embodiment, the rotatable core may or May not
he of variable diameter and 30 the nozzle is fitted
with a flexible outlet tube, a free end of which is
fixed- in the aperture, 23. Thus, the increase in
effective diameter of the rotatable core as the bag is
wound around it is compensated for by stretching of
the flexible outlet tube.  20 in yet another
embodiment, the nozzle is not fitted with a one-way
valve but is attached to a flexible tube which extends
initially upwardly from the nozzle and then through an
inverted Lli-bend and then downwardly. This stops
liguid flowing out of the bag once squeezing of the
bag is stopped, In one variation, an inverted ti-bend
is provided at any point along the flexible tube but
is located and adapted to perform the same function_
In one variation on the invention, the rods 20, 22 are
replaced by respective pairs of attachments that clip,
clamp or peg onto opposite sides of the flexible bag
In another embodiment, the mounting takes the form of
a rolling pin adapted such that 10when it is rotated
over the bag, liquid is squeezed out of the flexible
bag. In yet another embodiment, the apparatus is
arranged vertically instead of horizontay. In this
embodiment, the rotatable core is held stationary by
the structure and the flexible bag is drawn upwards as
the core rotates. The flexible bag has a downwardly
facing outlet on one side and the cooking surface is
positioned directly below the 15 outlet. The
arrangement is such that the liquid being dispensed
always lands at substantially the same location on the
cooking surface irrespective of the height of the
nozzle. 'To ensure correct positioning of the flexible
bag, and to assist squeezing of the bag, the bottom of
the bag is pulled downwardly by a weight, spring force
or other suitable means. 20It is noted that a core of
variable diameter is only necessary where the nozzle
is held substantially stationer/. It is important to
hold the nozzle stationary when the apparatus is
arranged at an angle other than vertical and where
sensors are used to effectively measure the volume of
liquid dispensed. One advantage of embodiments of the
liquid dispensing apparatus is that it can 



25 dispense desired & precise dosage portions of
liquid because the liquid is gradually squeezed out in
a controlled manner. This stands in contrast, for
example, to fluid being dispensed under gravity or
under action of a pump where volume flow, rate can be
dependent on hydraulic pressure. The controlled
squeezing from distal portion to proximal portion of
the bag can be 30 carried out at varying speeds
according to requirement, and accuracy of dosing can
be maintained. Thus, embodiments of the present
invention allow dispensing of accurate doses of liquid
at a relatively fast rate, substantially irrelevant of
the viscosity of the liquid 'thin a certain range of
viscosities). Thus, embodiments of the present  21
invention are well adapted lo production lines and
production processes. One example of such a production
process is the process of preparing a food item (e.g.
a pancake). A speedy process will lead to better rates
of production of the food items and to greater
customer satisfaction. ttAnother advantage of
embodiments of the liquid dispensing apparatus is that
is able to substantially completely empty the flexible
bag because the bag is maintained in tension as it is
wound up from the tail to the nozzle of the bag. This
results in less wastage of liquid and subsequently to
a reduction in the costs associated with the provision
of the liquid. 10Another advantage of embodiments of
the liquid dispensing apparatus is that it provides
direct dosing from the flexible bag. That is, in
normal operation the liquid does not contact any
unnecessary surfaces of the dispensing apparatus. For
example, in the case that the dispensing apparatus is
adapted for dispensing portions of food to be cooked,
the food is dispensed directly onto the cooking
surface or surfaces. Thus, in 15 the case that the
bags are discarded once emptied, the apparatus does
not need to be regularly cleaned because the liquid
does not contact any other components of the apparatus
and therefore is also highly hygienic. The fact that
the apparatus is adapted to provide direct dosing from
the flexible bag means that a flexible tube (as in
peristaltic pumps) or other like wearable parts are
not required and hence do not need 20to be replaced.
The apparatus can also he highly hygienic in
embodiments where the contents of the beg remain
sealed in the bag until dispensed from the bag. Thus,
in the context of preparation of feed products, the
apparatus stands superior of some prior art in terms
of health, safety and contamination considerations. In
embodiments that include air- 25 tight seating Of the
()entente of the bag (whether in Solid or liquid
Mate)the product is better preserved and shelf-life is
increased. This is particularly advantageous in the
case that the apparatus is used to dispense food
products because of the relatively short shelf-life of
food products. Another advantage of embodiments of the
liquid dispensing apparatus is that it is 30
mechanically simple in construction. This is because a
dispensing receptacle and associated components (e.g.
an attachment, a cover and/or a stirrer) need not be
incorporated into the apparatus. This reduces costs
and means that the liquid dispensing apparatus can be
manufactured in a more compact form, reducing 



packaging, packing time, and delivery requirements, if
relevant. A mechanically simpie construction aiso
means that the system is mechanically efficient. This,
in turn, reduces power requirements, and thus cost. A
mechanically simple construction also provides greater
reliability because there are less parts involved.
5Another advantage of embodiments of the liquid
dispensing apparatus is that the power requirements
are relatively low since the relatively small radius
mounting (and bag wrapped therearound) only needs to
be wound and thus the electric motor has a strong
mechanical advantage or leverage. The reduced power
requirements mean that the apparatus is less likely to
cause injury to a user and can utilise a
smaller/cheaper tOmotor. Furthermore, the apparatus
will not use as much power, reducing power costs. Yet
another advantage of embodiments of the liquid
dispensing apparatus that utilize a bag which is
disposed of once emptied, is that usage is simplified
since refilling steps and cleaning steps are not
involved. This results in a high level of convenience
of use, Convenience for the owner of the machine is
further enhanced because bags of liquid 15 or powder
(e.g. for mixing with water to make the liquid) can be
sent to them, ready or near ready for use. For
example, the bag may be connected to the dispensing
apparatus in one or two simple steps, and water may be
added to the contents of the bag if necessary
beforehand. The arrangement also allows for easy
mixing with water as once water has been 20 added to
the bag, the bag can be shaken with a lid over the
nozzle and then connected to the apparatus once the
contents are properly mixed. Furthermore, if the
flexible bag is made from a clear material, a user can
see whether the contents are properly mixed and
because the flexible bag is flexible, a user can feel
whether the contents are properly mixed. If the
contents are not properly mixed then the user can
carry out further shaking to mix the contents of the
bag. It will be readily apparent to persons skilled in
the art that various modifications may be made in
details of design and construction of the liquid
dispensing apparatus described above without departing
from the scope or ambit of the invention. For example,
although in the depicted embodiment the liquid to be
dispensed is stored in a 30flexible bag, it may also
be stored in other flexible containers,   23 In one
embodrnent, the electric motor 30 ls adapted to be
driven at variable speeds. It should be understood
that the word liquid* as used In this specification
refers to any howable substance and includes foods
having towable characteristics that may be of variable
viscosity, such as the batter used to make pancakes,
5It should be noted that in this specification the
words "reel* androw have the same 



meaning and are used interchangeably. fn describing
the preferred embodiment of the invention illustrated
in the drawings,, specific terminology will be
resorted to tor the sake of uarity., However,invention
Is not Intended to be limited to the specific terms so
selected, arti.i.it is lobe understood 10 that each
specific term includes all technical equivalents which
operate In a similar       r to accomplish a similar
technical purpose. Terms such as 'forward*,
"re.arwarti", "radially", "peripherally% "upwardly'',
'downwardly% and the litre are used as words of
convenience to provide reference points and are not to
be construed as limiting terms, 15 In the claims which
follow and in the preceding description of the
invent() , except where the context requires otherwise
due to express language or necessary Implication, the
word "comprise or variations such as woornprises" or
"colepelsing' are used in an inclusive sense, Le, to
wit), the presence of the stated features but not to
preclude the presence or addition of further features
in various embodiments of the 20invention.  24 Claims
The claims defining the invention are aslt4!o 1. A
liquid dispensing apparatus for dispensing, a
liquidfrom a flexible comprising: a supsupporting the
flexible bag in use, and a mounting adapted for
receiving a proximal portion of the flexible bag and
for simultaneous progressive movement relative to the
supped towards an outlet located at a distal portion
of the flexible hag. and winding of the flexible bag,
wherein the support comprises at least one rail and
the mounting comprises at 



est ohe relies adapted for rolling along the at least
CDC rail and a reel of variable effective diameter,
being adapted to reduce In effedhre diameter as
tension In the bag inoreases, such that the flexible
bag can be progiessivels wound up  nd liquid squeezed
from the proximal portion to the distaland dispensed
from the 15outlet in a controlled manner in use 2. A
liquid dispensing apparatus as claimed In claim 1,
wherein the outlet comprises a nozzle, and the support
comprises an aperture for receiving the in use' 3. A
liquid dispensing apparatus as claimed in claim 2oral
the nozzle extends through the aperture, 4. A liquid
dispensing apparatus as otairlied n claim 2 or 3,
wherein the comprises a retainment to raleasably
retain the nozzle in the aperture. S. A liquid
dispensing appatatus as claimed in any one of the
preceding claw further comprising a drive system for
moving the mounting towards the distal portion of the
flexible bag, and for progressively winding up the
flexible bag from the proximal portion to the distal
portion. 6. A liquid dispensing apparatus as claimed
in any one of the preceding claims, wherein the
support comprises a lower portion for supporting the
flexible bag from below and at least one expansion
limiting portion for limiting expansion of bag in use.
7. A liquid dispenshig apparatus as dalmed In claim 6,
wherein the tower portion is in under surface and the
at least one expansion limiting portion Is an upper
surface spaced above the tower surface and adapted to
resist expansion of the flexible bag in use. 0, A
liquid dispensing apparatus as claimed ei claim 7,
wherein the upper surface is hinge mounted at one end
to the support, 9. A liquid dispensing apparatus as
claimed in claim 8 when dependent on claim 2, wherein
the upper surface includes a protrusion extending
downwardly which maintains the nozzle in the aperture.



JO'10. A liquid dispensing apparatus as claimed in any
one of the prec.edin wherein the reel oamprtses at
least two spaced apart, elongate mounting members that
define a slot therebetween for receiving the pro4rnal
portion or the flexible bag in use. 11. A iklled
dispensing apparatus as claimed in claIm 10, wherein
at least a portia 15  of at least one of the mounting
members is made from a resilient rriatenaJ, such that
as the flexible bag is progressively wound around the
mounting membera, the at least one of the mounting
members flexes, and the distance between the mounting
Members reduces, thus reducing the effective diameter
of the reel. 12. A liquid dispensing apparatus as
claimed in any one of the \preceding 29  wherein the
mounting comprises two rollers and the reel comprises
two mounting members and each roller is connected
directly or Indirectly to adjacent ends of the
mounting members. 13, A liquid dispensing apparatus as
claimed in drain 12, wherein intermediate regions of
the mounting members are connected by a biasing
arrangement, 2514, A liquid dispensing apparatus as
claimed in claim 13, wherein the biasing arrangement
Is at least one compression spring. 15. A liquid
dispensing apparatus as claimed In claim 13. wherein
the biasing arrangement is at least one tension
spring. 16. A liquid dispensing apparatus as Maimed in
any one of claims Ito 9, wherein the reel comprises at
least one shaft and at least one spring
interconnecting least one shaft and the proximal
portion of the flexible bag, such that as  26 the fSbe
bag is progressively wound up, the at least one spring
compresses reducing the effective diameter of the
reel., 17. A liquid dispensing apparatus as claimed In
claim 16, wherein the spring is a spiral spring that
surrounds at least a portion of the shaft and has an
Inner edge mounted to the shaft and an outer edge
adapted to be attached to The proximal portion of the
flexible bag such that as the flexible bag is
progressively wound around the spiral spring, the
spiral spring compresses !educing Is effective
diameter, thus reducing the effective diameter of the
reel. 



18. A liquid dispensing apparatus as claimed in any
one of claims 5 to 17, wherein 10the drive system Is
adapted to rotate the or each roller along the or each
pective rail, 19. A liquid dispensin PPeratclaimed in
claim 18, wherein the drive system  comprises an
electric step motor and a control unit.  20, A liquid
dispensing apparatus as claimed in claim 18 or 19,
wherein the support 15comprises two rails and the
mounting comprises two rollers and the reel is mounted
between and has ends connected to respective rollers.
21. A liquid dispensing apparatus as claimed in claim
20, wherein the rollers. and rails include gear teeth
that are adapted to mesh with each other thereby
ensuring forward movement of the mounting occurs with
rotation of the 20mounting. 72, A liquid dispensing
apparatus as claimed In any one of the preceding
claims, wherein the bag is made from a food grade
plastic, elastomeric material, seated paper, sealed
fabric, rubber or Teflon. 23 A liquid dispensing
apparatus as claimed in claim 22, whereIn the
flexiblebag has a variable cress-sectionai area such
that the dispensing of liquid from the outlet is
substantially proportional to progressive winding of
the flexible bag in use. 24. A liquid dispensing
apparatus as claimed In any one of the pmevedkt
further comprising a control unit, controlling
movement of the mounting, a 30 receiving surface for
rest ng dispensed liquid, and one or more sensors
operatively connetted to the control unli, the one or
more sensors arranged substantially In line with a
dispensed portion of liquid and being adapted to  27
measure the size of t. e disPensed portion of liquid
and relay corresponding data to the control unit to
stop, pause or reverse progressive movement of. the
mounting and thereby stop or pause further dispensing
of the liquid. 



25. A liquid dispensing apparatus as claimed in claim
24, wherein the one or more sensors Is adapted to
record a cross-sectional measurement of the,dispensed
portion of liquid and wherein the control unit is
adapted to derive the volume of the dispensed portion
of liquid from the cerise-sectional measurement 26. A
liquid dispensing apparatus as claimed In claim 24 or
25, wherein at least one of the one or more sensors is
adapted to measure the height and radius of the
dispensed liquid. 27. A liquid dispensing apparatus as
claimed in any one of claims 24 to 26, wherein the one
or more sensors includes a proximity or position
sensor. 28" A liquid dispensing apparatus as claimed
in claim 27, wherein the proximity Or position sensor
is an optical sensor. 29. A liquid dispensing
apparatus as claimed in claim 24, wherein the one or
more sensors includes a weight sensor. 


