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Dispensing device and method for rapidly heating and delivering a flowable

product.

Field of the invention:

The 1nvention relates to a device and method for dispensing flowable materials
from flexible containers and, more particularly, to a device and method for more
accurately, uniformly and rapidly heating/cooling a food product and for delivering

the food product at a desired controlled temperature from a flexible container.

Background of the invention:

Heated or refrigerated dispensers for delivering liquid or semi-liquid food
products are commonly used in foodservice restaurants, catering, convenience stores
and other commercial or public food establishments. The known dispensers are
usually adapted for receiving food bags in a housing and for delivering the food by

using pumps and/or gravity forces to a dispensing area.

Food product, such as cheese sauces and the like, usually requires to be served
at warm temperature to adapt to culinary habits and/or to improve the digestion of fat.
Other food products are adapted to be stored at ambient such as UHT cream, sterilized
salad dressing or pudding but request to be served at a refrigerated state. These food
products are also usually low acid food which may be easily subjected to bacterial
spoilage when opened, whereby heating or cooling permits to keep the food in safer
bacteriological conditions. The products usually need to be stored in aseptically
hermetic flexible packages such as pouches, which are opened at the time the product
s dispensed. The problem is that the pouches are usually of relatively large size, in
general of several kilograms, thus requiring a relatively long time before obtaining a

controlled hot/cool temperature acceptable for serving.

One disadvantage of having a long heat-up/cooling-down time is that a fully
warm/cool food bag may not be rapidly available when the demand for food exceeds
the warming/cooling operation time for the new bag. Another disadvantage is when

the bag 1s opened before the product reaches a sufficiently safe temperature level, i.e..
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about 60°C in the case of hot product or below 4-6°C for refrigerated products, the

risk of bacterial contamination or spoilage seriously increases.

For instance, the American NSF standards require that potential hazardous food
products having a pH level of 4.6 or less to be rethermalized; i.e., heated from
refrigerated or ambient state to an elevated temperature of not less than 140°F, must
be capable of heating the food product to that temperature within four hours. For
example, by using existing commercial equipment, the average heat-up time for large
size pouches 1s of more than 2 hours, most often of more than 5 hours and sometimes
of more than 10 hours before the center part of the pouch can reach an acceptable

warm temperature of 60°C from ambient.

In order to meet with the regulations, prior solutions consisted in pre-warming
the bag in a hot water bath or in microwave oven, then, transferring the preheated bag
to the dispensing unit where the bag remains temperature controlled. However, this is
not satisfactory as it requires to have an additional piece of equipment for heating
available. A water bath is usually cumbersome and requires a long time to warm up.
Microwave heating also suffers from non-homogeneous heating problems with
formation of cold and hot spots in the food. It also requires manipulation and
survelllance by the foodservice operators to transfer the food pouch from the
microwave unit to the holding unit. Finally, it is required to invest in microwave

ovens of sufficiently large capacity and of wide radiation fields to accommodate large

size pouches.

Similarly, for sterilized food products that require to be served refrigerated, it is
frequent that the foodservice operator cannot count on a refrigerating room for pre-

cooling the food due to lack of space or for economical reasons.

US patent 5,803,317 to Wheeler relates to a heated dispensing apparatus for
dispensing products at elevated temperature which allows packaging of the product in
a container, such as a flexible bag, with a discharge tube extending therefrom. The
dispenser includes a receptacle with an outlet opening in the lower portion thereof and
a pump adjacent to the outlet opening. A heater is provided for heating the food bag in
the receptacle and the discharge tube passing through the pump and maintaining both
the bag and the tube at a desired elevated temperature. The receptacle is arranged to

accommodate the reception of so-called "bag-in-box" type of package as illustrated in
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FIG. 1 of the patent. This type of package are disclosed in U.S. Patent Nos. 3,173,579
and 4,796,788. The box portion of the "bag-in-box" type package is not required for
use with the dispensing device. The bag itself is usually a bulky flexible bag with a
fitment protruding on one side of the bag. The bag is arranged in the receptacle so that
only the side with the fitment is positioned adjacent a sloped heated bottom wall of
the receptacle with the fitment of the bag passing through the outlet opening which
ends or extends by a discharge tube. Due to the position of the bag in the receptacle,
the thermal transfer from the receptacle to the bag remains relatively poor, thereby
leading to excessive heat-up time when cold and large size bags are loaded for
rethermalization. Furthermore, the heating pattern cannot be obtained uniformly
within the product and a heat gradient is likely to form with the warmer side in
contact with the receptacle and the colder side opposite. As a result, the food product
may experience browning and darker spots, which consequently affect the quality and

shorten the shelf life of the food product.

US patent 6,003,733 to wheeler notices the heating of the food product by pure
conduction transfer as taught by former patent 5,803,317 does not always provide an
optimal uniform heating and may make the internal and external receptacle surfaces
extremely hot thereby increasing the difficulty of handling the dispenser. Therefore, it
proposes to replace the conduction means by convection heating means using a rear
heating assembly to continuously circulate heated air into the internal cavity around
the receptacle for the bag to maintain the food product at elevated temperature.
However, the time necessary for heating a large capacity bag from ambient to a
temperature of serving remains a significant problem with such a device as well. A
heating gradient is also likely to occur as the bag presents both heat sink zones and air

contact zones of large surfaces due both to the type of bag and to the manner the bag

rests in the receptacle.

US patent 6,016,935 relates to a viscous food dispensing and heating/cooling
assembly which is adapted to receive large food reservoirs of the "bag-in-box" type in
a manner similar to the previous patent references; the improvement consisting in a

specific air flow circulation to heat both the reservoir and the discharge tube.

US patent 6,056,157 to Gehl proposed a dispensing unit with a heated hopper
which 1s sized to receive two superposed "bag-in-box" type bags; a lower dispensing

food bag resting flat along a bottom sloped wall with its fitment oriented horizontally
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and operatively connected to a dispensing unit and a second bag placed on top of the
lower bag to serve as a weight for promoting gravity flow from the lower dispensing
food bag and to precondition the second food bag. Due to the relatively thick material
mass created by the superposition of two bulky bags, the time for heating the bag 1s
very long. Similarly, more thermal energy is required for constantly maintaining the
bags at warm temperature. The food will also experience a heat gradient with quick
apparition of brown and dark spots. In this prior art device, a preheating compartment
may be provided in the hopper to preheat a food bag more rapidly. The dispensing bag
can then spread out in the hopper below the preheating compartment for dispensing
purpose. The manner the bag spreads out in the hopper 1s similar to the previously
discussed patents. Such heating and dispensing configuration has several
shortcomings. Firstly, the heating of the dispensing bag 1s not optimized due to the
spreading out of the bag along the sloped bottom wall and therefore is energy
consuming. Secondly, the evacuation of food from the dispensing food bag 1s
relatively poor despite the provision of the sloped geometry for supporting the
dispensing bag. Thirdly, the preheating compartment is likely to provide a reduction
of the heat-up time but not in a magnitude that can really be considered as a major
advantage of the device. Fourthly, the hopper and its preheating compartment 1S
configured to render the positioning and removal of the dispensing bag relatively
uneasy in hot conditions because the preheating compartment partly obstructs the
passage when the operator needs to have access to the dispensing bag. Fifthly,
handling of hot bags in the device may create risks of burns for the operator, 1n

particular when touching hot parts of the hopper.

German company Herman Roelofsen GmbH manufactures food dispensing
units comprising a relatively wide box-shaped aluminum container adapted to receive
a flexible food bag. The bag is loosely housed within the container and a bar inserted
in two slots of the container hangs up the bag to avoid collapsing of the bag within the
container. The container fits within a heating metal compartment of the unit which 1s
heated by flexible heating devices. Due to heat loss in the transitions and air gaps
from the heaters to the food, the dispensing unit has poor heating performance on
large size bags with an heat-up time of more than 10 hours from ambient state for
cheese sauce bags. Therefore, microwave preheating of the bag is required before the

bag can be installed in the dispensing unit.
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Summary of the invention:

Theretore, one object of the invention is to provide a dispensing device that
confers an improved heating/cooling output over the existing devices of the prior art,
In particular, reduces the heat-up/cooling-down time significantly and is easy to hold

the product at the desired controlled temperature while not Being more energy

consuming than existing equipment.

Another object of the invention is to provide a dispensing device, whereby
uniform heating/cooling is promoted within the bag or pouch with no significant
heat/cooling gradient, therefore, preventing from quality and safety issues and

increasing the shelf life of the product when installed in the unit.

Another object of the invention is to ensure more continuity in delivering food
product at a desirable controlled temperature; i.e., heated or refrigerated temperature,

and convenience for the foodservice operator.

Another object of the invention is to provide a system which avoids having to

control the temperature of the food in a separate unit such as to preheat/precool the

food in a microwave oven/refrigerator.

Another object of the invention is to provide a dispensing configuration,

whereby the product evacuation is improved with a minimum of non-dispensable

residue left in the bag or pouch.

Another object of the invention is to improve the handling of the food
container's from an operator's point of view while minimizing the operator's

manipulation and minimizing hazards such as risks of burns with the bag and/or hot

parts of the device.

Therefore, the invention relates to a food dispensing device having an enhanced

capacity for controlling the temperature of a flowable food product comprising:
a housing defining an interior cavity;

a first pair of opposed thermal conductive surfaces delimiting a spacing

therebetween adapted for receiving a first pouch having two extensive walls; said
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thermal conductive surfaces being substantially oriented within the housing so that the
pouch substantially remains in a standing position while the thermal conductive

surfaces being arranged to intimately contact said extensive walls of the pouch;

means for controlling temperature of said first pair of opposed thermal

conductive surfaces;

means adapted to operatively connect to the first pouch for delivering portions of food

from the first pouch.

In a preferred embodiment, the dispensing device further comprises at
least a second pair of opposed thermal conductive surfaces delimiting a spacing
therebetween adapted for receiving a second pouch having two extensive walls: said
thermal conductive surfaces being substantially oriented within the housing so that the
pouch substantially remains in a standing position while the thermal conductive

surfaces being arranged to intimately contact said walls of the pouch.

Preferably, the spacing for receiving the pouch of the thermal conductive
surfaces of the first pair and, even more preferably of the first and second pairs, is
equal to or less than 40 mm, even preferably of about 35 mm or less. A limited
spacing as defined allows the food product to spread along the heating surfaces
regardless of the pouch capacity while eliminating the areas of higher thermal inertia
in the food product. Such spacing has proved both to promote a rapid heat-up of the
pouches and to require less energy for constantly maintaining the pouches at an
elevated temperature. Therefore, it also contributes to more uniformly and accurately
control the temperature of the food prbduct with reduction of heat gradients.
Consequently, it is made possible to eliminate the hot spots which normally create
local browning of the food, thereby affecting its quality and shelf life. The
temperature of the food product can also be maintained substantially constant over
time, thereby similarly ensuring a longer shelf life. Although not expressly limited to
large capacity pouches, the invention promotes a more efficient, accurate and rapid
heating of the food product; i.e., in less than 2 hours from ambient, when the pouches

contains more than 2.0 Kg, and even more than 2.5 Kg of food product.

Preferably, the at least first and second pairs of opposed thermal conductive
surfaces are parts of removable cassettes which may further comprise a bottom

surface and an outlet opening, preferably arranged in the bottom surface, to allow a
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discharge tube of the flexible pouch to pass therethrough. The cassettes are
removable from the housing, thereby facilitating the exchange of cassettes for
replacement of the pouch by a new pouch and/or to change the relative location of the
cassettes within the housing so that one cassette which was held in a preheating mode

may be installed in a dispensing mode and inversely.

In a preferred mode, at least two identical cassettes are provided within the
housing to offer the possibility to have a first dispensing cassette and a second
preheating cassette; the dispensing cassette being removable to be replaced by the
preheated cassette at any required time after the food in the preheated cassette has
reached an acceptable elevated temperature within the housing. Preferably, the first
cassette 1s positioned in the housing in a position adapted to a dispensing mode; e.g.,
whereby the outlet opening of the cassette may preferably substantially aligned with
the valve means. The first cassette is also constantly maintained at the right elevated
temperature while dispensing of the food. Preferably, the second cassette is positioned
in the housing in a preheating mode where the outlet opening of the cassette is
substantially otfset with respect to the valve means. Still in a preferred mode, the first
and second cassettes are configured in parallel in the housing to permit one cassette to
be replaced by the other more easily. The cassettes may preferably be removable from
the housing by sliding motion of the cassette(s) in a primary direction after opening of
the housing. It is meant that the same modularity approach can be applied for cooling
of the pouch; 1.e., using dispensing refrigerated cassette(s) and pre-refrigerating
cassette(s) which can be exchanged one by the other to ensure a continuity in the

supply of refrigerated product and, therefore, more convenience to the foodservice

operator.

For food that needs to be served warm, the means for controlling the
temperature of the thermal conductive surfaces may preferably be heating means to
heat the product in the pouches. Importantly, heating is provided to the thermal
conductive surfaces so that the thermal conductive surfaces serve as primary
conductive heaters for the pouch. For that, the heating means may be resistive heating
elements directly coupled to said opposed thermal conductive surfaces and/or air
forced convection means adapted to provide hot air substantially surrounding the

thermal conductive surfaces.
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In an embodiment, the thermal conductive surfaces may comprise at least a first
and second resistive heating sets which are capable of being selectively operated to
provide at least two different power modes. In this way, it is made possible to
accomplish a two-mode heating of the food product; i.e., a first heat-up mode
whereby the food can heat up quickly by receiving a higher heating power and a
second holding mode, whereby the food can be maintained at the desired ele{/ated
temperature by receiving a comparatively lower heating power. The two modes may
be carried out by selectively operating the first and second resistive sets using suitable

controlling and thermostatic means.

The heating means may also pass through the valve means to maintain the
product at elevated temperature in the tubing of the pouch as already taught in US
patent 5,803,317. As taking part of the uniform and rapid heating capacity of the
device of the invention, the convection means preferably comprises a series of flow
paths which distribute hot air along the thermal conductive surfaces. Of course, it may

be possible to combine resistive heating means and convection means in the same

device.

In another aspect, the invention relates to a dispensing device for dispensing

flowable food product comprising:
a housing defining an interior cavity;

at least one pair of removable identical cassettes within the housing; each
being adapted for receiving a pouch containing food; said cassettes comprising pairs
of opposed thermal conductive surfaces wherein the surfaces delimit together a

spacing adapted to receive a pouch;

means for controlling the temperature of said at least pair of cassettes:

wherein the cassettes are interchangeable.

Another aspect of the invention relates to a dispensing device for rapidly and
efficiently heating/cooling a flowable food product whereby removable cassettes are
provided for receiving a pouch containing food; the cassettes comprising pairs of
opposed thermal conductive surfaces wherein the surfaces delimit together a spacing
adapted to contact a pouch and means for controlling the temperature of said at least

pair of cassettes.
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Another aspect of the invention relates to a method for rapidly heating/cooling

and delivering a flowable food comprising:

providing a pouch comprising two extensive walls connected together by
a plurality of peripheral edge portions to form a closed interior for the food of
relatively narrow profile; and a fitment to deliver the flow of food through an outlet;

said fitment being arranged in a position at or close to an edge portion;

positioning said pouch between two opposed vertically oriented thermal
conductive surfaces delimiting a spacing therebetween adapted for receiving the

pouch with the extensive walls intimately contacting the thermal conductive surfaces;

controlling temperature of the food contained in the pouch by conduction

transter from the two thermal conductive surfaces to the pouch;

providing valve means to selectively control the flow of food from the

pouch.

Preferably, the pouch is positioned between the two opposed conductive

surfaces with its fitment being arranged in a position that promotes evacuation of the

food by gravity.

In another aspect, the invention relates to a method for ensuring a steady

supplying in warm food product within a dispensing device comprising:
providing a pair of cassettes containing food within a container; said
cassettes being interchangeable within the dispensing device;

providing heat to each of said cassettes to warm the food product;

dispensing food from one of said heated cassettes while holding the other

cassette warm.

The 1nvention also relates to a combination for dispensing a flowable food

product comprising :

(a) a pouch containing a flowable food comprising two extensive walls
connected together by a plurality of peripheral edge portions to form a closed interior

for the food and a fitment to deliver the flow of food through an outlet;

(b) a dispensing device having an enhanced capacity for controlling

temperature of the flowable food product comprising:
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a housing defining an interior cavity;

at least a first pair of opposed heating surfaces delimiting a spacing
therebetween adapted for receiving said pouch; said heating surfaces being
substantially oriented within the housing so that the pouch substantially remains in a
5 standing position while the heating surfaces being arranged to intimately contact said

extensive walls of the pouch;

means for controlling the temperature of said first pair of opposed heating

surfaces;

means adapted to operatively connect to the first pouch for delivering

10  portions of food from the first pouch.

Brief description of the drawings:

The details of the preferred embodiments of the invention are illustrated in the

appended drawings figures, wherein:

15 FIG. 1 relates to a perspective view of the heated dispensing device of the

present invention with its front panel being removed,;

FIG. 2 1s an exploded perspective view of the dispensing device of FIG. 1 with

a pouch of the invention;
FIG. 3 1s a front elevation view of the dispensing device of FIG. 1;

20 FIG. 4 1s an enlarged view of FIG. 3;

FI1G. 5 1s a perspective view of a cassette with its food pouch partially inserted

therein;

FIG. 6 1s a cross-sectional view of a cassette with its pouch along line A-A of

FIG. 5;

25 FIG. 7 1s a perspective partially sectioned view of a cassette including resistive

heating elements;

F1G. 7A represents a cross-section along line C-C of FIG. 7 showing a detail of

the structure of the cassette;

10
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FIG. 7B 1s a circuit diagram of one embodiment of a two-mode heating cassette

of the invention;

FIG. 7C 1s a circuit diagram according to a second embodiment of a two-mode

heating cassette;

FIG. 8 1s a side view of the cassette of FIG. 7;

FIG. 9 1s a side elevation view of a preferred configuration of pouch or bag

according to the present invention with a reference to the cassette in dotted line;

FIG. 10 is a cross sectional view of the pouch of FIG. 9 along lines B-B with the
tube part attached to the fitment part;

FIG. 11 1s an exploded view of a dispensing device according to another

embodiment of the present invention;

FIG. 12 1s a schematic cross sectional view of the air flow path of the dispensing

device of FIG. 11;

FIG. 13 1s a schematic cross sectional view along C-C showing the air flow path

of device of FIG. 11 and 12;

FIG. 14 1llustrate a perspective view of another embodiment of the

configuration of the cassette;

FIG. 15 1s a curve illustrating the time; in Y axis, which is necessary for a pouch
to become heated to warm as a function of the spacing between a pair of opposed

thermal conductive surfaces in X axis.

Detailed description of the preferred embodiments:

Reterring generally to FIGS. 1 to 4, it may be seen that the dispenser is shown
generally by the character numeral 1 and includes a main housing 10 demarcating a
interior cavity, a secondary housing 12 for selective dispensing valve means 13, 14, a
pedestal 15 and a stanchion portion 16 extending vertically from near the rear of the
pedestal so as to leave a front receiving cavity 17 allowing a recipient to be positioned
to receive the food product from the device. In FIG. 1, the front panel 19 of FIG. 2 has

been omitted to better show the interior configuration within the housing 10.

11
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The valve means 13, 14 may encompass various manual or mechanical actuated
valves or pumping systems. Examples of very simple manual valves are "cloth-pin"
style valves. However, when the viscosity of the food product is such that the product
cannot be dispensed by gravity forces only and /or when an accurate flow control of
the food to dispense matters, it is required that a pump assembly, preferably a
volumetric positive displacement pump assembly such as a peristaltic pump be used,
as shown in the drawings. FIG. 2 further shows a peristaltic pump assembly which
comprises a rotor 130 with pinch rollers, a frame or stator 131 capable of assembling
with the rotor 130 via a cam mechanism 134, well known in the art, to form a passage
for a dispensing tube 21 attached to the fitment 22 of the main body 20 of a food
pouch 2. A motor assembly 132 is provided at the rear of the housing which includes
a drive shaft 133 which passes through the housing and is coupled to the center of the
rotor 130 for driving the rotor in rotation upon actuation of the motor by an electrical
signal. The motor may be either a selectable speed continuous rotating motor, a
stepping motor, or any other device producing a determined angular velocity of the

drive shaft 133 or a controllable amount of angular rotation of the drive shaft.

In a preferred aspect of the invention, the housing comprises a plurality of
individual narrowly profiled cassettes 18 which are vertically arranged within the
housing to form a series of cassettes 180, 181, 182, 183 arranged in parallel within the
housing. Each cassette is adapted to accommodate a complementarily profiled food
pouch or bag 2 as shown in FIG. 2. The number of cassettes within the housing is not
limited and depends upon the capacity of the device and/or the types of food product
to be dispensed. However, the number of cassettes of the device should preferably be
a multiple’of 2 as 1t 1s envisioned that the device comprises cassettes which are either
in a dispensing mode or in a preheating mode within the housing 10. More
specifically, as shown in FIG. 4, the cassettes 180, 183 which are in a dispensing
mode are operatively connected to respective pumping assemblies 13, 14 with the
dispensing tubes 210, 211 of the respective pouchés being in an engaging
configuration in the pumping assemblies 13, 14. As for the remaining cassettes 181,
182, there are cassettes resting in a preheating mode; i.e., without having the tubes of
their respective pouches connected to the pumping assemblies. Once the cassettes 180
and 183 become empty, cassettes 181, 182 can replace them as all cassettes are made

removable within the housing. Due to their narrow profile, the cassettes which are in a
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preheating mode have the capability to heat the food product in a reduced amount of
time; 1.e., less than 2 hours, compared to the existing prior art systems thus, causing
the food product to achieve an acceptable level of temperature before the pouches in a
dispensing mode have been entirely emptied. Therefore, the cassettes 180, 183 may be
removed, then, be refilled with full pouches and be positioned back into place within

the housing in a preheating mode at the place of the former cassettes 181, 182.

In other words, the housing is configured to have operational dispensing
locations 100, 103 and preheating locations 101, 102 for receiving removable
cassettes to enable the exchange of cassettes from one location to the other depending
upon the needs to dispense or preheat the pouches contained into the cassettes. The
preheating locations 101, 102 may or may not be directly adjacent the operational
dispensing locations 100, 103 for the cassettes. The locations depend upon how the
pumping assemblies 13, 14 are configured underneath. Preferably, the operational
dispensing locations 100, 103 are provided at both lateral ends of the housing while
the preheating locations 101, 102 are grouped in the center of the housing so that
sufficient room can be left in the dispensing area 17 between two dispensing tubes
210, 211. The operational dispensing location is preferably a place within the housing
where the cassette, and more particularly its outlet opening, becomes, when properly
installed, substantially vertically aligned to the pumping assembly. Similarly, a
preheating location is preferably a place where the cassette becomes substantially
vertically otfset when installed with respect to the pumping assembly. However, a
preheating location may also be a place vertically corresponding to a pumping
assembly placed below where, in that event, the pumping assembly would be
mechanically or electrically disconnected and/or in a standing-by position. For
example, it could be envisioned to have a number of valves or pumping assemblies
equivalent to the number of cassette's locations although this would increase
significantly the cost of the device. In a preheating mode, the cassettes may either be
in heat-up phase; 1.e., below the requested serving temperature, or in a holding phase;

1.€., having reached the requested temperature but being hold warm until the

dispensing pouch 1s emptied.

As a preferred mode, the cassettes are removable from the housing simply by
sliding motion along a primary direction; e.g., either horizontally or vertically, after

the dispensing device has been opened. For instance, in the first embodiment of FIG.

13



10

15

20

25

30

CA 02437953 2003-08-11

WO 02/066364 PCT/EP02/01806

1 to 4, the front panel of the housing may be mounted to one edge of the housing by
hinge means to enable the opening of a front space of the housing and consequently,
enabling the cassette to be slidably and horizontally removed from the housing. The
cassettes may be guided slidably from their locations in the housing to their removed
position by any suitable guiding means. For instance, lower portions of guiding rails
or surfaces 80 and upper portions of guiding rails or surfaces 81 may be provided,
respectively, in the bottom wall 30 and top wall 31 of the housing to promote an easy
and accurate sliding of each cassette in their respective locations; either dispensing or
preheating ones. The guiding means are adapted to extend longitudinally within the
housing. The guiding means may also serve to arrange gaps 40 between two adjacent
cassettes and between the cassettes and the sidewalls 33, 34 of the housing so as to
favor an homogeneous temperature regulation within the housing, avoid heat sink
from the housing and/or permit eventually hot air to circulate along the sides of the
cassettes, when convection heating 1s a selected mode for heating the cassettes, as it
will be explained later in the description. In a possible alternative, the guiding means
may be omitted and the cassettes may occupy at best the available space within the
housing and may simply be guided by adjacent cassettes and/or sidewalls 33, 34
and/or bottom and top walls 30, 31 of the housing without gaps being left
therebetween. Various other guiding means could be used as mechanical equivalents
such as T-grooves or dove-tail assembly of the cassette with respect to the housing.
The guiding means may also encompass pair(s) of runners attached to the cassettes

which are adapted to complementary fit guiding means such as rails of the housing.

As 1]llustrated in FIG. 5 and 6, each individual cassette comprises two extensive
primary sidewalls 70, 71 forming thermally conductive surfaces which are adapted to
house an elongated, narrowly profiled, food bag or pouch 2 inserted therebetween.
More specifically, the sidewalls 70, 71 of the cassette are substantially parallel with a
reduced spacing "s" as compared to existing hopper systems. The two sidewalls 70, 71
are thus arranged to recetve a narrow profiled food bag or pouch in configuration
where the bag or pouch is standing substantially vertically along one of its edge 26
while having a pair of primary extensive side surfaces 23, 24 intimately contacting
the mner surfaces of the sidewalls 70, 71. The term "extensive" is used to designate
the primary surfaces of the pouch which form the parts of the pouch which ends by

relatively narrow sealed or folded edges. The cassette 18 of FIG. 5 and 6 may also
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comprise a bottom wall 72 comprising at least a significant portion of slope 720
situated at the rear of an outlet opening 721 forming a passage for the fitment
assembly 22 of the pouch. The portion of slope 720 should preferably be inclined with
respect to horizontal in the housing of an angle comprised between 5 to 15° so as to
promote a better evacuation of the product while keeping a sufficient rear height of
pouch which is not detrimental for the overall product capacity of the pouch. A rear
wall 73 and a front wall 74 of the cassette are also provided to delimit with the other

walls 70 to 72, an upper open cavity 75 for the introduction of the pouch from above

of the cassette.

Experimental tests have shown that the heat-up time was directly influenced by
the spacing "s" between the two thermal conductive surfaces in such a configuration
almost irrespective of the pouch capacity. FIG. 15 illustrates the heat-up time related
to the spacing "s" to heat a pouch of about 3Kg to reach a temperature of about 70°C
from ambient state. The energy requirement to heat a 3 Kg pouch is of about 400 kJ.,
thereby necessitating an average heating power of about 300 Watts. The curve has
shown to remain substantially the same when varying the capacity of the pouch to
respectively 2Kg and 4Kg. When the pouch capacity vary, the width of the pouch is
kept the same to conform to the available spacing "s" between the two thermal
conductive surfaces while the other dimensions of the pouch may vary according to
the increase or decrease of capacity. Therefore, the spacing "s" may remain the same,

thereby very little influencing the overall heat-up time.

Therefore, the spacing "s", for successfully heating a large size pouch
containing food at ambient or refrigerated state, in less than 2 hours, should preferably
be of less than 40 mm, even preferably of less than 35 mm, more preferably of about
30 mm. Of course, the heating time may also slightly vary as a function of the
intrinsic thermal conductivity of the food product. Foodstuff may have a thermal
conductivity that varies from about 0.2 to 1.0 W.m™" K. As an example, cheese

sauce has a thermal conductivity "k" of about 0.5 W.m™' K.

In order to provide a sufficient contact with the pouch, the thermal conductive
surfaces of the sidewalls 70, 71 should preferably represent from about 80 to about 98
%, preferably of 85 to 95%, of the total internal surface of the cassette available to

contact with the pouch. As an example, for accommodating a pouch of from 2.7 to 3.2
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Kg, the cassette should have two opposed thermal conductive surfaces of about 900

cm? each, thereby representing 85% of the total surface of the cassette.

FIG. 7 to 8 illustrate a preferred modes for producing heaters from the cassettes.
Heating of the cassette is preferably carried out by resistive heating elements 85. The
resistive elements may be integrated in the sidewalls 70, 71 and preferably, in all the
walls 70 to 74 of the cassette. The walls of the cassette may comprise a solid matrix of
any suitable material which can repeatedly withstand temperatures up to about 100°C
during an extensive period of time. As solid matrix, it is meant any sort of
homogeneous layer(s) or laminate(s) of supporting material to which are secured
resistive element(s). The heating elements may be wire(s), fibers, mat(s), woven or
unwoven fabric(s), grid(s), etched foil(s) or any suitable resistive element(s). The
elements may be provided to the solid matrix in a variety of shapes such as continuous

or discontinuous strand(s), strip(s), tube(s), patch(es), or any other suitable shapes.

In a preferred embodiment, the heating resistive elements are electrical resistive

wires embedded or sandwiched within a solid material matrix forming the walls 702,

703 as illustrated in FIG. 7A.

The solid matrix is preferably a material that can be formed as a three
dimensional member. The material 1s preferably a highly thermal conductive metal
such as aluminum, steel, stainless steel, copper or any other suitable metal including
electrically insulated resistive elements. The material matrix for the walls may also be

made of shapeable or moldable materials such as heat resistant polymer materials.

The resistive elements 85 may be fabricated of nickel-chrome, nickel-chrome-
iron, nickel-copper, nickel-iron or any other materials that is commonly known and
available that has enough resistance to the flow of electricity to produce substantial
heat and high enough melting temperature to withstand heat when electricity is
applied therein. In a preferred embodiment, the resistive heating elements are wire
wound elements that are created by spiraling fine resistance wires around fiberglass
cord. The element is then laid out in a pattern within the solid polymer matrix which
can be conformed to the three-dimensional shape to form the cassette. Those elements
have proved to have good physical strength and flexibility for the intended

application.
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In another embodiment, the resistive heating elements are etched foil elements.
Those elements are created by acid etching a circuit in metal resistance alloy foil; i.e.,

nickel alloy foil, and supported by the solid matrix.

In a preferred mode of the invention, each cassette 18 is supplied with heating
clements to accomplish a two-mode heating. Two-mode heating refers to the fact in
one mode, the cassette 1s heated at a higher power level and in another mode, the
cassette 1s heated at a comparatively lower power level. As illustrated in FIG. 7B, the
cassette may have two sets of resistive elements 850, 851 connected in parallel in the
heating resistive circuit. While one set of heating element acts as the primary or
maintenance heater 850, the second set would act as a "booster" heater 851. When the
unit 1s switched "on" both the booster and the maintenance heaters are fed in electrical
current and run on to rapidly heat the product in a preheating mode, from ambient or
refrigerated state to a serve-able temperature. When the product is heated to the serve-
able temperature, e.g., 50-71°C, the maintenance heater 850 continues to be "on"
while the booster heater 851 is switched "off" by opening of the thermostat 860 so as
to maintain an elevated holding temperature equal to the servable temperature or
slightly lower; e.g. between 50 to 60°C. An indicator light 861 can be coupled to the
booster heater to indicate to the operator the cassette is in a heat-up phase with the

booster heater "on". A fuse 880 may also be provided to shut the circuit if the current

exceeds a certain undesirable level.

FIG. 7C 1llustrates another embodiment of the circuitry of the cassette 18 which
also accomplishes a two-stage heating. In this embodiment, a first resistive set 852 is
also connected 1n parallel to a second resistive set 853. A two-position thermostat 862
alternatively supplies current to set 852 or set 853 depending upon which mode is
desired; 1.e., heat-up or holding mode. The resistance of the resistive sets 852 and 853
i1s selected so that when current passes through first set 852, the heating operates at
higher power level and when it passes through second set 853, the heating operates at
a comparatively lower power level. A diode or light indicator 861 may be coupled to

first set 852 to indicate the higher power set is powered in a heat-up mode.

Controlling of the heat-up mode and holding mode could be controlled by one
or more temperature-measuring device, strategically positioned within or on the inside
of the cassette. A controlling assembly may be further provided in the dispensing

device to receive the temperature measured by the thermostat(s) thereby switching off
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the booster heater when the measured temperature reaches a predetermined

temperature set point corresponding to the serve-able temperature.

The electrical resistive density of the cassette may advantageously be varied as a
function of the location along the walls. Variation of the power density may be
required to fit specific heating requirements and/or patterns depending upon various
factors such as the pouch geometry and dimensions, the type of food, thermal loss and
heat rise, etc. As a matter of example illustrated in FIG. 8, it may be advantageous to
provide the sidewalls 70, 71, which represent the primary source of heat, with at least
three zones of variable heating density; one first lower zone 81 of relatively high
power density, a central zone 82 of comparatively lower power density and top zone
83 of comparatively moderate power density. For sake of simplicity, there is
illustrated here a single set of resistive elements but it is, of course, intended to have,
if necessary, a second set so as to provide a two-mode heating as previously
mentioned. For instance, the first zone may be of a power density of from 0.028 Watt
per square centimeter, the second zone may have power density of from about 0.025
Watt per cm” and the third power density may have of from about 0.026 Watt per cm”.
As aresult, a bag of from 2.5 to 3.5 Kg may be constantly heated at a temperature of
about 65°C ( 149°F) with temperature variations of less than 5°C (10°F). As
1llustrated, the power density may be adjusted by various means such as by varying
the resistive wire density and/or the cross-section of the resistive wires. As a matter of
example, the spacing between two wire strands of a loop may be reduced to increase
the wire density (length of wire per unit surface) and consequently increasing the
resistance of the zone as the resistance 1s a function of L/S (L is the length and S is the
section of the wire strand). The section of the wire strands may also be varied as the

resistance 1s inversely proportional to the section or width.

It 1s not an absolute requirement to provide the front, rear and bottom walls with
heating elements as they provide relatively smaller surfaces of contact with the pouch.
In addition, the pouch does not necessarily need to intimately contact those walls. In
particular, the pouch may have sealing portions where no significant portions of food
product 1s retained which may contact the secondary walls 72-74, therefore rendering
the heating elements not necessary in these areas. In other words, the total power
available for heating the dispensing device being usually restricted by electrical

regulations, it is preferred to distribute the heating power onto the primary surfaces of
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contact of the cassette rather than on the secondary surfaces which do not necessarily

well contact the pouch.

In an alternative (not illustrated), the heating resistive elements could be "thick"
film elements coupled to the thermal conductive walls. As "thick" film, it is intended
film elements which comprise a thick conductive track applied by oxidized metal
substrate with a dielectric layer adhered to the metal substrate such as a glaze. A thick
film circuit layout is applied by silk-screen printing in which a conductive track
constituting the heating element by itself is printed. The technique of manufacturing
consists in depositing an ink, consisting of a solvent and a mixture of metal(s) and/or
metal oxide(s). The metal(s) and/or metal oxide(s) may be chosen among the group
consisting of palladium, copper, nickel, platinum, silver or even carbon may be used.
The heat resistive element is terminated by a welded electrical contact portion 84 to
make possible the connection to the electrical circuitry of the dispensing device. The
contact portion 84 1s preferably directly plug-in to an electrical connection in the rear
of the housing as a response to the sliding motion of the cassette within the housing.
The elevated temperature of serving must usually be adjusted above 140°F to comply

with NSF standards for manual food and beverage dispensing equipment. Usually, the

temperature variation will preferably not exceed + or — 8°F, even preferably + or —

>°F. However, it 1s advantageous to maintain temperature variations as low as
possible in order to prevent formation of hot spots in the food product. The heating
and storage configuration of the invention meets this need as more accuracy may be
obtained in the temperature control. The temperature may be controlled either by a
single thermostat installed in the housing or preferably, individually, by separate
thermostats coupled to one side of each cassette.

The narrow profiled pouch can be of different types, including but not limited
to a pouch with a four sided seal around the perimeter, a pouch with two seals on
either end with a perpendicular seal running along the center facing, or a pouch with
three seals along the periphery of the pouch, with the fourth side consisting of folded
material. The pouch could be manufactured at the point of filling (form/fill/seal) or
could be manufactured remotely prior to filling (preformed). In the form/fill/seal
technique, the pouch is aseptically filled from an upper edge that is subsequently
sealed past filling. When remotely produced (preformed), the pouch is made with a
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fitment covered by a cap, sterilized and sent empty to a filling station for being filled
with the flowable food.

Dispensing from the pouch can be done by a number of means, such as
through a fitment sealed on the face of the material, possibly positioned near the
corner of the pouch, or sealed within the perimeter of the pouch or along the folded
edge of a pouch. This fitment may allow a connector with a tube incorporated to be
attached to the fitment. The fitment / connecfor combination would be designed in
such a way as to fit within the cassette and to be fixed or held stationary in relation to
the cassette.

The fitment can be sealed to the pouch by a variety of means, including heat,
mechanically, ultrasonic, radio frequency, induction or adhesive technologies.

The fitment itself may also be designed with a geometry or shape that allows
keying into the cassette, such that pouches of existing or conventional fitment designs
would not fit into the cassette. The shapes or geometry could be in the form of
flanges or protrusions or recesses on the fitment that mate with opposite geometry on
the cassette, a specific outer geometric shape of the fitment that is matching to like
recesses on the cassette, or a combination of the above.

T'he connector may have a geometry such that pouch material is held away
from the fitment outlet, keeping the pouch material from blocking the flow of product
out of the pouch. The fitment may also be sealed within the perimeter seals of the
pouch, also allowing easy draining of product.

The connector may either pierce the film that comprises the pouch, or if the
fitment 1s of such a design that there is already an opening into the pouch, the

connector would not need to pierce the pouch.

FIG. 9 and 10 illustrate a preferred configuration of pouch adapted to be
installed 1n the cassettes. The pouch 2 is made of a suitable flexible plastic such as
transparent film. The film may be of a material such as polyethylene, polyamide or
PA/EVOH/PA laminate. It is formed fluid-tight, preferably from a double thickness of
a section of the film folded up along a lower folded portion or edge 26. The film is
sealed along its three other ends to form respectively front, top and rear sealed seams
27, 28, and 29. The four edges 26-29 demarcate together the first extensive side 23
and the second opposed extensive side 24, which are intended to intimately contact

the thermal conductive surfaces of the cassette. Such a sealing configuration confers a
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narrow profiled configuration of pouch or bag. The flexible pouch is made of a
suitable size so that it can be positioned in a standing position within the cassette and,
when slightly expanding laterally, will conform to the thermally conductive sides of
the cassette; i.e., the full part of it keeping an intimate contact, and remain in a
standing position without collapsing 1n the cassette. Means for hanging the pouch in
the cassette, such as a stem or similar, may be additionally provided on the top of the
cassette but does not appear mandatory as the pouch 1s intended to stand in the
cassette by effect of its own weight and the forces primarily exerted onto the sidewalls
70, 71 of the cassette while the sidewalls of the cassette maintaining a constant
maximum thickness of the pouch. Other alternatives are possible (not shown). For
instance, the pouch may be formed from a single tubular section of film that is sealed
along a front and rear sealed seam while the top and bottom edges of the tube are
simply folded up after relative flattening of the tubular section of the film.
Importantly, the bottom folded edge or seam 26 may serve to receive the fitment of
the pouch. As a result, the outlet of the fitment, when the pouch is in position between
the side walls, becomes the lowest point of the pouch thus promoting a better
evacuation of the flowable material. More particularly, the fitment may preferably be
sealed 1n a position across the folded bottom edge of the pouch, thus, reducing the
risks of wrinkles and consequently participating to a better evacuation of the food
product. Performing evacuation rates may be obtained according to the cassette and
pouch configuration as described. As the pouch remains in a standing position within
a narrow profiled cassette, the pouch can empty uniformly without formation of bulky
local mass. In the area of the fitment, since the product flows in the direction of the
fitment and the direction of the film, the film cannot form wrinkles. The narrow
spacing between the supportive walls of the cassette also promote the good standing
of the pouch thereby minimizing the risks of wrinkles and folds. The evacuation of the

pouch can approach 95%, even 98% by weight without need for the operator to

manually squeeze the bag.

The fitment assembly 22 is preferably a device for effecting transfer of the food
material from the body 20 of the pouch to the area of dispense by piercing the pouch
by means of piercing means. More particularly, the fitment assembly comprises a
fitment member 220 comprising a portion having a bore 222 and a base end 223

capable of being attached to the pouch. The fitment assembly further comprises a
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spout member 221 comprising a piercing end 224 and a portion of tube 225 capable of
mating in coaxial relationship with the portion of bore of the fitment member so as to
form mating surfaces. The device further has a locking assembly adapted to lock the
fitment and spout members together in a position whereby the piercing end is in
piercing engagement within the pouch. Preferably, the locking assembly is of the type
capable ot being engaged by the action of pushing the spout fitment within the
fitment. The locking assembly may, for instance, be a snap-fitting assembly which
comprises at least one raised surface capable of resiliably engaging a recess surface as
a response to the axial pushing of the spout member within the assembly. The lower
end of the piercing member comprises a gland to which may be connected the
dispensing tube 21. In order to avoid immediate spillage of the food product when
piercing of the film or membrane of the pouch has been carried out, the distal end of
the tube 1s sealed or crimped. Such a preferred configuration of fitment is precisely
described 1in US patent application number 09/698318, the content of which is

included here by reference.

—

The fitment configuration of the pouch allows to maintain the pouch
hermetically closed when the pouch is maintained in a preheating mode in its
preheating location. As shown in FIG. 9, when the pouch stands in cassette 18 in a
preheating mode, the fitment member 220 is at one end sealingly attached to the body
20 of the pouch with the bore 222 being closed by the central portion of film of the
pouch. The titment member 220 may protrude downwardly through the outlet opening
721 of the cassette. In this configuration, it is established a closed, safe and non-
contaminated environment within the pouch during all the preheating time. When
fluid communication needs to be established, the spout member 221 is pushed within
the fitment member 220 which causes the film to be cut away and provides a large
opening 260 for allowing the flow of material to pass therethrough as shown by arrow
A in FIG. 10. The pouch does not need to be removed from the cassette to establish
fluid communication as the fitment member is accessible through outlet opening 721.
It can easily be realized how convenient and clean the fluid establishment may be
carried out by the foodservice operator. As the preheated pouch needs to replace the
dispensing pouch, the operator carries out the following steps of (i) opening the
dispensing device, (11) removing the cassette containing the empty pouch and one

cassette containing a preheated pouch, (iit) effecting piercing of the fitment of a
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preheated pouch contained in the preheated cassette as aforementioned, (iv) then,
positioning the cassette with the preheated pouch in the dispensing location, (v) then,
engaging of the tube in the valve/pump means, (vi) finally, cutting the crimped end of
the tube.

FIG. 11 to 13 illustrate a dispensing device of the invention in which the heating
assembly for controlling the temperature comprises means for forcing circulation of
the temperature controlled air within both the primary housing 10 and the secondary
housing 12. More particularly, the forced air circulation means comprises an electrical
heater 90 combined with a fan blowing air past the heater, and a flow path distribution
91 for distributing air about the dispensing tube, about the sidewalls of the cassettes
and back to the fan/heater. Arrows in FIG. 12 and 13 help to illustrate the flow path
distribution. Starting from the air forcing circulation means 90, the hot air is directed
in a substantial horizontal plane in a bottom flow path 910 toward the pumping
assemblies which preferably have a plurality of apertures to be traversed by air which
distributes within the secondary cavity 12. While circulating from the air circulation
means 90 to the pumping means, the bottom walls 72 of the cassettes, and possibly the
lower portions of the sidewalls of the cassettes, are heated by the hot air. The bottom
walls 72 rests on a preferably thin but rigid thermal conductive support plate or
member such as in stainless steel, of the housing 10. After having passed through the
pumping assemblies, the hot air goes up in a front flow path 911 along the front panel
19 of the housing. Then, the flow path 911 divides into a series of substantially
horizontally oriented return flow paths 912, 913, 914, 915, 916 which distribute along
the sidewalls of the cassettes and between the sidewalls of the cassettes and the
sidewalls 33, 34 of the primary housing. The division into a series of flow paths as
1llustrated participates to the increase of the convection surfaces with the cassettes as
compared to the existing heating dispensing devices. The division in a variety of flow
paths could be performed in the return as illustrated of FIG. 13 and/or in the direction
of the flow path 910 when starting from the heater/fan 90. As convection transfer
heats the sidewalls of the cassettes, the sidewalls conduct heat to the pouches by
conduction transfer due to the intimate contact created between them. Preferably, the

walls of the cassettes are made of a thin, rigid and highly thermal conductive material
such as stainless steel, copper, aluminum, Incoloy® (Iron-nickel-chromium alloy) or

any other suitable metallic material. A return downwardly oriented flow path 917 that

23



10

15

20

295

30

CA 02437953 2003-08-11

WO 02/066364 PCT/EP02/01806

extends behind the series of cassettes 18 flows downwardly in direction of the air
circulation means 90 to close the loop of the hot air circuit. For sake of clarity FIG. 12
does not show the support walls of the housing which may provide appropriate
support to the pumping assemblies and cassettes. Those support walls will be
provided and designed so as to conter sufficient rigidity and support for the functional
elements of the system while being as thin as possible and significantly apertured to
case heat transfer to the cassettes and/or provide air passages for the flow paths.
Similarly, a partition wall 81 1s represented in FIG. 12 that shows how the flow paths
may be generally divided to circulate in the loop circuit. The partition line preferably
horizontally oriented divides the cavity of the housing. Depending upon the location
of the line with respect to the cassettes; 1.e., its relative height, the division of the flow
paths about the cassettes may be obtained only in one way or in the two ways.
However, the configuration of such partition may also vary to accommodate various

structures and/or shapes and specific constructions and/or mechanical constraints.

FIG. 14 illustrates an embodiment of a cassette in which loading of the pouch
may be carried out by one of the side of the cassette as opposed to the previous
embodiment in which the loading of the cassette was carried out by the top side of the
cassettes. The benefit of this embodiment primarily lies in that fact that the loading of
the cassette with the pouch may be rendered easier, especially, since intimate contact
between the cassette and the pouch may be facilitated by pressing the pouch by the
effect of closing the cassette. Therefore, the cassette may include a box-shaped
member comprising an openable side 70 while the opposite side 71 of the cassette
forms the bottom of the box-shaped member. The pouch may be spread along the
bottom side 71 and the upper side 70 1s reclosed on the box-shaped member and

secured by any suitable closing means. A slight pressure may be applied on the

sidewalls 70 when closing which further forces the food product to spread within the
pouch and the pouch to more intimately conform to the inside of the cassette. The
openable side of the cassette may be coupled along one edge by any suitable hinge
means or, alternatively, be a part separable from the rest of the cassette. In this
embodiment, the opening 721 for passing the fitment of the pouch may preferably be

provided in the bottom wall of the cassette.

While the foregoing description represents the preferred embodiments of the

present invention, it will be understood that various additions and/or substitutions may
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be made therein without departing from the spirit and scope of the present invention.
In particular, the preferred embodiment has been described in the context of
controlling the temperature of the food product by essentially heating of a food
product. The invention could also apply to controlling the temperature by cooling the
food product to a desired serving temperature. For example, TEC cooling units using
Peltier effect could be utilized to provide a compact conductive transfer to the
conductive surfaces. In an alternative, cooling could also be provided by
conventional evaporative cooling using a refrigerant in a circuit which is compressed,
condensed and evaporated in loop. One skilled in the art will appreciate that the
invention may be used with many modifications of structure, forms arrangement,
proportions, materials, and components used in the practice of the invention and
which are particularly adapted to specific environments and operative requirements,
without departing from the principles of the present invention. The presently disclosed

embodiments are therefor to be considered in all respects as illustrative and not

restrictive.
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Claims

1. A food dispensing device having an enhanced capacity for controlling

temperature of a flowable food product comprising:

a housing defining an interior cavity;

at least a first pair of opposed thermal conductive surtaces delimiting a
spacing therebetween adapted for receiving a first pouch having two extensive walls;
said thermal conductive surfaces being substantially oriented within the housing and
spaced sufficiently closely to each other for maintaining the pouch substantially in a

standing position with the thermal conductive surfaces being arranged to intimately

contact said extensive walls of the pouch;

means for heating or cooling of said first pair of opposed thermal

conductive surfaces for transferring heat with the extensive walls of the pouch by

W, ey - Py, e v —— T Spor— . 1o, — ar——

contact therewith; and

means adapted to operatively connect to the first pouch for delivering

portions of food from the first pouch.

2. A dispensing device according to claim 1, wherein it further comprises at least a
second pair of opposed thermal conductive surfaces delimiting a spacing
therebetween adapted for receiving a second pouch having two extensive walls; said
thermal conductive surfaces being substantially oriented within the housing and
spaced sufficiently closely to each other for maintaining the pouch substantially 1n a

standing position with the thermal conductive surfaces being arranged to intimately

contact said walls of the pouch.

3. A dispensing device according to claim 2, wherein the spacing between the two

opposed thermal conductive surfaces of the first and second pairs 15 equal to or less

than 40 millimeters.
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after opening of the housing.
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4. A dispensing devite actordingto cfaim 3, whérein'the spacing between the two

opposed thermal conductive surfaces of the first and second pairs is of about 35

millimeters or less.

5. A dispensing device according to claim 2, wherein said second pair of thermal

conductive surfaces is maintained in a non-dispensing mode.

6. A dispensing device according to claim 2, wherein said first and second pairs of
opposed thermal conductive cavities form respectively part a first and second

cassettes that are removable from the housing and are further interchangeable within

the cavity.

7. A dispensing device according to claim 6, wherein the cassettes are arranged to be

removed by sliding motion of the cassettes from the housing in a primary direction

- v WA A rtal W W Ay -y - re—— . g B v v Rl ——r—  — A s 4 ppaap—— —— — e . . . . ———ano ) . ) . ) _ X - )

8. A dispensing device according to claim 6, wherein said first cassette 1s arranged 1n

1 location where the cassette is capable of being operatively connected to said valve

means to be in a dispensing mode and a second cassette which is arranged in Jocation

where the cassette is disconnected from the valve means in a preheating mode.

9. A dispensing device according to claim 6, wherein the first and second cassettes are

disposed substantially in parallel in the housing.

10. A dispensing device according to claim 1, wherein said temperature controlling

means is a means for applying heat which comprises resistive heating elements of said

opposed thermal conductive surfaces.

11. A dispensing device according 10 claim 9, wherein said heating elements are thick

film elements or resistive elements attached to or embedded in a solid material matrix.

AMENDED SHEET {ARTICLE 19)
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12. A dispensing device according to claim 9, wherein the thermal conductive
surfaces comprise at least a first and second resistive heating sets which are capable of

being selectively operated to provide at least two ditferent power modes.

13. A dispensing device according to claim 1, wherein said temperature controlled

means comprises cooling means.

14. A dispensing device according to claim 1, wherein said temperature controlled

10  means comprises air forced convection means.

15. A dispensing device according to claim 13, wherein the air forced convection

means comprises-a series of flow paths distributing temperature.controlled air along- . .. . . _

the thermal conductive surfaces.

15

16. A dispensing device for rapidly and efficiently controlling a flowable food product
whereby removable cassettes are provided for receiving a pouch containing food; the
cassettes comprising pairs of opposed thermal conductive surfaces and spaced

sufficiently closely to each other for maintaining the pouch substantially in a standing

20  position and means for heating or cooling said cassettes.

17. A dispensing device for dispensing flowable food product comprising:
a housing defining an interior cavity;

at least one pair of removable identical cassettes within the housing; each

25  being adapted for recerving a food containing pouch having two extensive walls; said
cassettes comprising pairs of opposed thermal conductive surfaces wherein the
surfaces are spaced sufficiently closely to each other for maintaining the pouch
substantially in a standing position with the extensive walls of the pouch being

arranged to intimately contact the extensive surfaces of the pouch by contact

30 therewith;
AMENDED SHEET (ARTICLE 19)
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means for hedting of 8oolihk said af feastPair of cdstettds® wherein the

cassettes are interchangeable.

18. A method for rapidly and uniformly controlling temperature and delivering a

flowable food comprising:

providing a narrow profiled pouch comprising two extensive walls
connected together by a plurality of peripheral edge portions to form a closed interior
for the food of relatively low width; and a fitment to deliver the flow of food through

an outlet; said fitment being arranged in a position at or close to an edge portion ;

positioning said narrow profiled pouch between two opposed vertically
oriented thermal conductive surfaces delimiting a spacing therebetween adapted for
receiving the pouch and spaced sufficiently closely to each other for maintaining the

pouch substantially in a standing position with the extensive walls intimately

Syl . ety -

—~— )

controlling temperature of the thermal conductive surfaces to controi

temperature of the food contained in the pouch by conduction transfer;

providing valve means to selectively control the flow of food from the

pouch.

19. The method of claim 18, wherein the pouch is positioned between the two

opposed conductive surfaces with its fitment being arranged in a position that

promotes evacuation of the food by oravity.

20. A method for ensuring a steady supplying in warm food product within a
dispensing device comprising:

providing a pair of cassettes containing food within a container; said
cassettes being interchangeable within the dispensing device; said cassettes having

extensive thermal conductive surfaces delimiting a spacing therebetween adapted for

receiving a pouch having two extensive walls; the two thermal conductive surfaces

ARMENDED SHEET (ARTICLE 18)
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being spaced sufficiently closely To each other for mzﬁﬁtaining'the paﬁch substantially

1n a standing position;
providing heat to each of said cassettes to warm the food product;

dispensing food from one of said heated cassette while holding the other

cassette warna.

21. A combination for dispensing a flowable food product comprising

(a) a pouch containing a flowable food comprising two extensive walls

connected together by a plurality of peripheral edge portions to form a closed interior

for the food and a fitment to deliver the flow of food through an outlet;

(b) a dispensing device having an enhanced capacity for controlling

temperature of the flowable food product comprising:

— -——— -a‘housing-defining-an-interior-cavity;———— - - —— - e
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at least a first pair of opposed heating surfaces delimiting a spacing
therebetween adapted for receiving said pouch; said heating surfaces being
substantially oriented within the housing and spaced sufficiently closely to each other
for maintaining the pouch substantially in a standing position with the heating

surfaces being arranged to intimately contact said extensive walls of the pouch;

means for controlling the temperature of said first pair of opposed heating

surfaces;

means adapted to operatively connect to the first pouch for delivering

portions of food from the first pouch.

AMENDED SHEET (ARTIGLE 19)
5

\.,_\..'

06-03-20" 4



CA 02437953 2003-08-11
WO 02/066364 PCT/EP02/01806

1712




CA 02437953 2003-08-11
WO 02/066364 PCT/EP02/01806

2/12




CA 02437953 2003-08-11

PCT/EP02/01806

WO 02/066364

3/12

EOL

¢Oi

L0

001

9l

et sMmueihihey wnntlihihe S YiEngter aiFSounty PN SERpE

eEtEEET PLEESSENe TSRy damnfesilny llngany oty SEESEpny VEERpEEED ARt

Ll



CA 02437953 2003-08-11

PCT/EP02/01806

WO 02/066364

L /12

)
'r‘.....\ F AN 2R 2B AN AN SRV A S .
| ; AN A S5 N A L R Y A eT
A VR D W W W WD W . T . T, W\, "Ny V. WAL YRS, . . W 'k

(M -
O e~

X

A
“~
B._I. |



CA 02437953 2003-08-11

PCT/EP02/01806

WO 02/066364

5/12

701

F1G. 7A

DHOO00 Q0000

102



CA 02437953 2003-08-11
‘WO 02/066364 PCT/EP02/01806

6/ 12

18 \ 880 360

QD
850 (3! 851
861
FIG. 78
16 880 862
\ (o) y

861 453
852 e) '

F1G. 7C



CA 02437953 2003-08-11

PCT/EP02/01806

WO 02/066364

1/12

b

™
/

ouspe: welbisuwh Wobhhh wouvhi: wosiisEy WiRiTEREl). WPTENP AETYE GWTTE TSNS TOFUEOE $ TEUUOEE WTIRETE WRTTUNE WEaITENy  wethibey  Yehmweeee  wreiiRuwls

/._ SRR HEARikmy AEMEY GEREERSEe $ABRSASEy $aaaays SAELEARE MEEnaliis SRR MBARELS MBS EARRMARE VARENdnES Bhananens SHRAREASS WALAGANE RIS

82

\HMMMMMMMMMMWMMMMM\
’m“““MM““MHMMM“““/

b




PCT/EP02/01806

wieowiaiiehhly SRETTURE TR SuvnhiRAle VWALARAEE WAMAIASWD ALVEERSVNY ATETIUUNES ST ARy

\‘l!‘ii A S A SN DY AT DA O A S 7
g

e Whhk ailive by  ‘Yeublh EEES. Wl

A
. \w _

TSRSl  VAAMMERERN  WRAATRBIUL e iiiiiiii

}

2

Mm
N

18~_

CA 02437953 2003-08-11

WO 02/066364

8/12




CA 02437953 2003-08-11
WO 02/066364 PCT/EP02/01806

9/12




CA 02437953 2003-08-11
PCT/EP02/01806

WO 02/066364

AN =

M 116
6l
€8~ Z6L 8L | ,08L

‘t«iﬁ‘i‘l-‘t '...‘.\..w...."
e~ “

— “ . “ EE
9163 “
,_ u

516~ F €16 =216
§ N6 |
_ “
oL—"T . _
A _
16—t :

AR SN AR AR AN A A V Ay A R AR5 AR . G A Ay G S

o
06 116 LLOL/



CA 02437953 2003-08-11
WO 02/066364 PCT/EP02/01806

11/12




CA 02437953 2003-08-11

PCT/EP02/01806

WO 02/066364

12/12

000

Ge0o

€000

(IN) ONIOVYJS
G200 200 G100

AY1INOID FHL OL @3LV13Y INIL dN-LV3IH

SOl

100

g0

G0

0t

Gl

0¢

G¢C

0¢

Gt

(MNOH) INIL






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - abstract drawing

