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(57) Abstract: System for dispensing beverages from solid substances and liquid substances used to infuse and/or dissolve said solid
substances, said system comprising: an apparatus for preparing and dispensing the beverages, the apparatus comprising dispensing
means (2), means (3) for heating the liquid substances, and means (5) for supplying said liquid substances; a first pre-packaged pod
(1) filled with a solid substance; and a second pre-packaged pod (4) filled with a liquid substance, said first pod (1) being able to be
suitably coupled with said second pod (4) so as to allow the respective substances to be contacted with each other, and said second
pod (4) being able to cooperate with said means (5) for supplying said liquid substances.
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Title of the Invention
SYSTEM FOR DISPENSING BEVERAGES
Field of the Invention

The present invention relates to systems for dispensing beverages
from solid substances, generally in powdery form, and liquid substances
which can be used for infusing and/or dissolving said solid substances.
Particularly, the invention relates to a system for dispensing beverages, to an
apparatus for preparing the beverages to be dispensed, and to pre-packaged
pods which can be used in said apparatus to obtain the beverages to be

dispensed.
State of the Art of the Invention

Beverage dispensing systems, particularly hot beverage dispensing
systems, have long been known and widely used which are based on the use
of a pre-packaged pod filled with a solid substance which is usually dissolved
or infused into a liquid which is properly conditioned, i.e. heated and brought
to certain conditions of temperature and pressure so as to allow said
beverage to be dispensed. Particularly, a great development has been
achieved in this field for the machines intended for the preparation of
infusions from coffee powder, i.e. the so-called espresso coffee machines
which make use of pre-packaged pods filled with coffee powder. Most of
these systems contemplate the use of an apparatus provided with an infusion
chamber having positioned therein a pre-packaged pod whose one side
communicates with means for dispensing the infusion and the other side
communicates with means for supplying pressurized hot water which is

supplied into the pre-packaged pod in order to extract the coffee infusion.

Without considering the type of pre-packaged pod being used and the
system for extracting the infusion, this type of devices generally comprises a

tank for storing water, a boiler for heating water, and a pump for supplying
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water to the boiler. Usually, the water used is from the water network, and
therefore it contains substances and micro-organisms forming sediments
which can cause various kinds of problems to all the components of the
system thereby reducing both the life of the apparatus and especially the
quality of the product, i.e. the infusion, which quality is obviously strictly

related to the water from which the infusion is prepared.

Consequently, the maintenance of the system is extremely important
to obtain a proper operation of the apparatus, and therefore a good quality of
the infusion product. Furthermore, while a continued use of the system
results in the build-up of sediments and requires maintenance, a prolonged
disuse also entails a number of problems owing to the fact that the solidified
build-up of sediments can obviously lead to a functional failure of the
apparatus. Hence, the choice of reducing the size of the tank, apart from
providing a decreased supply of liquid substance, does not eliminate the
problem of deterioration of the parts coming into contact with the liquid

substances, and especially with water.

Therefore, an aim of the present invention is to provide a beverage
dispensing system which can avoid the use of water tanks of significant sizes
with respect to the size of the machine while allowing both the heating means
and the water supply means of the infusion chamber to be maximally

optimized.

A further aim of the present invention is to provide a beverage
dispensing system which makes use of an apparatus extremely simplified in

structure and requiring little or no maintenance.

Still another aim of the present invention is to provide a beverage
dispensing system which makes use of pre-packaged charges allowing for
the preparation of a wide range of beverages, mainly hot beverages,

although the preparation of a coffee infusion is preferred.
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Object of the Invention

Accordingly, an object of the invention is a system for dispensing
beverages from solid substances and liquid substances used to infuse and/or
dissolve said solid substances, said system comprising: an apparatus for
preparing and dispensing the beverages, the apparatus comprising
dispensing means, means for heating the liquid substances, and means for
supplying said liquid substances; a first pre-packaged pod filled with a solid
substance; and a second pre-packaged pod filled with a liquid substance,
said first pod being able to be suitably coupled with said second pod so as to
allow the respective substances to be contacted with each other, and said |
second pod being able to cooperate with said means for supplying said liquid

substances.

A further object of the present invention is an apparatus for preparing
and dispensing beverages, said apparatus corhprising dispensing means,
means for heating the liguid substances and means for supplying the liquid
substances, there being provided an infusion chamber capable of
accommodating at least one pre-packaged pod filled with a solid substance
and at least one pre-packaged pod filled with a liquid substance, the supply
means being adapted to cooperate with said pre-packaged pod filled with

liquid substance.

In a preferred embodiment, said heating means comprise a tubular
member communicating with said pre-packaged pod filed with liquid
substance, the tubular member being provided with heating members such

as resistors, inductors, or the like.

In another embodiment, said means for supplying the liquid substance
comprise pressure means cooperating with said pre-packaged pod filled with
liquid substance, said pod being deformable. Said pressure means can be
mechanical, electromechanical or pneumatic in nature, and they can be

operated manually or automatically.
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Another object of the present invention is a set of pre-packaged pods

for the preparation of beverages, said set comprising a pre-packaged pod
filled with a liquid substance and a pre-packaged pod filled with a solid
substance, said pre-packaged pods being formed in such a way as to be able
to communicate with each other either directly or indirectly; the substances
contained in both the pods being in amounts commensurate to the
appropriate amount of the resuiting beverage. In one embodiment, said pre-
packaged pod filled with liquid substance comprises a container body whose
walls can be deformed so as to change the internal volume of said pod. In a
variant embodiment, said walls are collapsible and are preferably formed as
a bellows or the like; in another variant embodiment, one of the walls can be
sealingly moved with respect to the other walls. Furthermore, said pre-
packaged pod filled with liquid substance should be able to communicate

with said pre-packaged pod filled with solid substance.

Yet another object of the present invention is a pre-packaged pod
comprising a first container for a solid substance and a second container for
a liquid substance, said containers being connected to each other and there
being provided coupling means between said first container and said second
container for allowing said containers and their respective contents to

communicate with each other.
Brief Description of the Drawings

Further advantages and features of the system according to the
present invention will be apparent from the following detailed description of
certain embodiments thereof, which is provided by way of a non-limiting

example with reference to the accompanying drawings, in which:

Figure 1 is a schematic side elevation view of a first embodiment of

the system according to the present invention;
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Figure 2 is a schematic side elevation view of a second embodiment of

the system according to the present invention;

Figure 3 is a schematic side elevation view of a third embodiment of

the system according to the present invention;
Figure 4 is a cross-sectional view taken along line IV-IV of Figure 3;

Figure 5 is a cross-sectional view of a specific variant embodiment of

the apparatus for the system according to the present invention;

Figures 6A, 6B and 6C are three variant embodiments of the

apparatus for the system according to the present invention;

Figure 7 is a side elevation view, with parts in section, of a further

embodiment of the system according to the present invention; and

Figures 8A, 8B, 8C and 8D represent the various operational steps of

a further embodiment of the system according to the present invention.
Description of Some Embodiments of the Invention

In Figure 1, there is illustrated a first embodiment of the system
according to the present invention; reference numeral 1 denotes a pre-
packaged pod containing a solid substance, particularly coffee powder. Said
pod 1 comprises a container body 101 provided with a bottom wall 121 and a
closure surface 131; the pod is positioned between a dispensing assembly 2
comprising a collection manifold 102 and a dispensing duct 202, and a
heating assemblyé provided with a heating body 103 having formed therein
ducts 113 allowing a supply manifold 123 to communicate with a discharge
manifold 133 which is opposite to said pre-packaged pod 1. The heating
body 103 is also provided with piercing means 143 arranged on the surface
of the supply manifold 123 and opposite to a pre-packaged pod 4 containing
a liquid substance, in this case water. Elastic means 153 are placed laterally

to the manifold 123 and opposite to said pod 4. The pod 4 comprises a
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container body 104 whose sid'e walls are provided with ridges 114 and
recesses 124 so as to be deformable. The container body has an annular
flange 134 having arranged thereon a closure surface 144, the container
body is provided with a bottom wall 154 at the opposite end thereof. This
bottom wall 154 of the container body 104 cooperates with a supply
assembly 5, i.e. with a head 205 of an actuator 105. The pre-packaged pod 1
filled with coffee powder, the heating assembly 3 and the pre-packaged pod
4 filled with water are all positioned within an infusion chamber 6 as shown in

dashed line.

In Figure 2, there is illustrated a second embodiment of the system
according to the present invention; like parts are referred to by like numerals.
In this case, the closure surface 131 of the pre-packaged pod 1 filled with
coffee powder has formed thereon piercing means 141 adapted to cooperate
with the closure surface 144 of the pod 4 filled with water. Heating means
315 are accommodated within a head 305 of the actuator 105; both the pre-
packaged pod 1 and the pre-packaged pod 4 are arranged within the infusion

chamber 6.

In Figure 3, there is illustrated a third embodiment of the system of the
invention; like parts are referred to by like numerals. As can be seen, the side
walls of the infusion chamber 6 have arranged thereon support means 106
and 206 at the pre-packaged pod 1 and the pre-packaged pod 4,
respectively. Furthermore, a heating plate 306 is arranged between the
support means 206 to cooperate with the heating means 315 of the head 305
of the actuator 105. From the cross-section of Figure 4, it can be better
understood how the support means 206 are positioned, said support means
being abutted against springs 216 fitted in through-holes 416 formed in the
side walls 406 of the infusion chamber 6. Said side walls have also fitted
therein heating plates 306 provided with resistors 316; dash-and-dot lines
represent pods 4', 4" as viewed before and after their passage through the

infusion chamber, respectively.
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In Figure 5, there is illustrated a variant embodiment of the supply
assembly of the apparatus provided in the system of the present invention. In
this case, the actuator 405 includes a bushing 415 having formed a through-
hole 425 in the bottom wall theréof and provided with an internal thread 435
intended to cooperate with a thread 445 of a stem 455 supporting the head
305 provided with the heating means 315. By turning the stem, the head 305
is moved towards or away from the bushing 415 so as to change the amount
of compression of the spring 465 disposed between the above-mentioned

members.

In Figures 6A to 6C, there are illustrated three variant embodiments of
the apparatus for the system according to the present invention; in Figure 6A,
the actuator 605 of the supply means 5 is coupled with a cam 705 having a
shape 715 rotating about a shaft 725 and provided with drive means, not
shown in the Figure; Figures 6B and 6C show similar arrangements except
that the cam 705 has a shape 735 in Figure 6B and a shape 745 in Figure
6C.

In Figure 7, there is illustrated another variant embodiment of the
system according to the present invention; like parts are referred to by like
numerals. In the Figure, the'head 205 of the actuator 105 of the supply
assembly 5 can act on the bottom wall 214 of the container body 204 of the
pre-packaged pod 4 filled with water; said bottom wall 214 is movable with
respect to the side walls of the container body 204, and it is provided with an
annular groove 224 having accommodated therein a sealing means 234
which allows it to be moved along said side walls. The container body 204

has a closure surface 244 at the opposite end thereof.

In Figures 8A to 8D, there is shown a further embodiment of the
system according to the present invention; the infusion chamber 6, as also
shown in dashed line, has accommodated therein a pre-packaged pod 7

comprising a first container body 107 adapted for containing coffee powder
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and provided with an outwardly facing bottom wall 137 having formed therein
a plurality of through-holes 147. The wall 117 at the opposite end of said
container body 107 includes piercing means 127 adapted to cooperate with
the closure surface 247 of the second container body 207 adapted for
containing water. The bottom wall 217 of the container body 207 is sealingly
movable along the side walls of the container body 207 due to a member 237
fitted in the annular groove 227 formed in said bottom wall 217. Said first
container body 107 and said second container body 207 are connected by

flexible connecting means 307.

In this case, the heating assembly 3 comprises a sleeve 203 which is
movable along a direction parallel to the axis of said pre-packaged pod 7 and
provided with a plurality of heating means 213. The actuator of the supply

assembly 5 is equipped with a head 305 provided with heating means 315.

The operation of the system according to the present invention will
become apparent from the following. With reference to the embodiment
ilustrated in Figure 1, the beverage dispensing system according to the
present invention comprises the pre-packaged pods 1 and 4 containing a
solid substance and a liquid substance, respectively. Said solid substance
contained in said first pre-packaged pod 1 may be a particulate solid in
various forms such as granules, powder or coarse particles, and particularly,
in the above-described embodiments, it is coffee; said solid substance is to
be contacted with a liquid substance, preferably a heated liquid substance
and usually water, which is contained in the second pre-packaged pod 4. The
two pre-packaged pods are intended to cooperate with an apparatus
comprising an infusion chamber 6 in which the charges are to be positioned,
a dispensing assembly 2, a heating assembly 3, and a supply assembly 5.
The highly innovative feature of the system according to the present
invention is the absence of a tank for storing water, which tank is usually

present in most of the beverage-making machines.
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On the contrary, in this case, the liquid substance, i.e. water, is
contained in a pre-packaged pod 4 from which it will be supplied into the pod
1 and contacted with the coffee powder contained therein. To this aim, the
infusion chamber 6 is provided with a heating assembly 3 comprising a
heating body 103 which communicates at one end with said pod 4 filled with
liquid substance through a supply manifold 123, and at the other end with
said pod 1 filled with solid substance through a discharge manifold 133. The
two manifolds communicate with each other through a plurality of channels
113 formed in the heating body 103. The manifold 123 is provided with
piercing means 143 allowing the closure surface 144 of the pod 4 filled with
water to be perforated. The pod 4 is compressed against the manifold 123
under the action of the head 205 of the actuator 105, and the flowing-out
water is pushed towards the channels 113 of the heating body. From here,
water travels through the manifold 133 and penetrates the wall of the closure
surface 131 of the pod 1 filled with coffee powder so as to infuse the powder.
The infusion is collected within the manifold 102 of the dispensing assembly
2, and it is moved from here to the dispensing duct. At this time, the actuator
is retracted from the supply assembly 5, and subsequently, the elastic means
153 arranged around the manifold 123 allow the pod 4 to be easily detached

from the heating body 103.

The heating body 103 is realized in such a way as to achieve a
heating capacity commensurate to the requirements of volume of water and
temperature of use. The pressure exerted by means of the actuator 105 can
be applied mechénically and the actuator can be completely manually
operated, however, the actuator 105 could be also an electromechanical,

hydraulic or pneumatic actuator which could be operated electronically.

The pre-packaged pod 4 has been realized in such a way as to be
able to accommodate its deformation under the action of the head 205 of the
actuator 105. Particularly, the side wall of the container body 104 is formed

with a series of alternating annular ridges 114 and recesses 124 in such a

)
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way that the container body can be deformed as a "bellows" so as to provide
a decreased resistance against the action of said actuator 105. The bottom
wall is continuous as is the closure surface, which will be advantageously
made of a material which can be easily perforated by the piercing means
143. Generally, the pre-packaged pod 4 can be made of any material suitable
for containing food and able to be deformed without applying an excessive
amount of pressure; particularly, it can be made of a synthetic plastic

material, a metal material, or a plastic-metal multilayer material.

The pre-packaged pod 1 filled with coffee powder can be made of a
plastic material, a metal material, or a plastic-metal multitayer material. The
bottom wall and the closure surface can be provided with openings, or they
can be continuous; in the latter case, piercing means, not shown in the
Figure, should be provided on both the heating body 103 and the manifold
102 of the dispensing assembly 2.

In the embodiment illustrated in Figure 2, the heating assembly 3 has
been eliminated and the two pre-packaged pods 1 and 4 communicate
directly with each other. To this aim, the closure surface 131 of the pre-
packaged pod 1 has piercing means 141 cooperating with the closure
surface 144 of the pod 4 so as to allow water to flow into the pre-packaged
pod 1, thereby infusing the coffee. The heating means 315 positioned in the
head 305 of the actuator substantially act on the bottom wall of the body 104
of the pod 4.

In Figure 3, there is illustrated an embodiment of the system of the
present invention in which, in order to control the positioning of the pre-
packaged pods 1 and 4 within the infusion chamber 6, the side wall 406 of
the chamber has been provided with support means to improve the stability
of the pods when the actuator 105 is acting thereon while allowing new pods
to be easily inserted by simply pushing them against the exhausted pods, as

is apparent from Figure 4. The support means, which are two sets of

10
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cylindrical rollers 106 and 206, cooperate with the charging means 216 to
push the pods 1, 4 and centre the positioning thereof. When the new pod is
replaced for the exhausted pod, the latter is dropped from the chamber 6.

Advantageously, the support rheans 206 cooperating with the pod 4 are

~ provided with heating means 306 in order to provide a more efficient heating

of the liquid contained in said pod 4.

~With reference to the embodiments illustrated in Figures 5§ and 6A to
6C, particular attention has been drawn to the ability of controlling how the
pressure is imparted from the actuator to the pre-packaged pod 4. On one
hand, the transmission of the dri\}ing movement can be changed in stiffness
by adjusting the amount of loading of the spring 465 cooperating with the
head 305. On the other hand, as seen from Figures 6A to 6C, the speed of
compression of the pod 4 can be controlled, for example, by using a cam with
a particular shape which is rotated about its shaft to impart a certain driving

movement to the actuator 605.

In the embodiment illustrated in Figure 8A, a single pre-packaged pod
7 is used which comprises two independent container bodies which are -
connected to each other by suitable connecting means. The heating means
comprise the movable sleeve 203 and the head 305 of the actuator 105. As
is apparent from Figure 8B, the sleeve 203 is moved up to completely
surround the container body 207 filled with water. When the appropriate
temperature has been reached, the sleeve 203 is further lowered in such a
way that the connecting members 307 are compressed and therefore the
closure surface 247 of the container 207 is perforated by the piercing means
127, as is apparent from Figure 8C. Then, the actuator 105 acts on the
movable bottom wall 217 to force water - which is appropriately heated - to
flow into the coffee powder (see Fig. 8D) in order to prepare an infusion to be

dispensed.

11
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Thus, the beverage dispensing system according to the present

invention provides an extremely simple and advantageous solution compared
to the solutions available in the art. In fact, with this system, the construction
features of the apparatus used for preparing the beverage to be dispensed
are substantially simplified, and the substances are provided in a format easy
to be handled and provided with excellent characteristics from the point of

view of preservation.

Therefore, it will be possible to provide various properly packaged
liquid substances and combine them with suitable solid substances, thus
providing a wide range of combinations while avoiding adding complexity to
the system in use. The containers of the two different pods can be
advantageously packaged in a single pod which allows the solid substance

and the liquid substance to be stored separately from each other.

12
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CLAIMS

1. System for dispensing beverages from solid substances and liquid

substances used to infuse and/or dissolve said solid substances, said
system comprising: an apparatus for preparing and dispensing the
beverages, the apparatus comprising dispensing means (2), means (3)
for heating the liquid substances, and means (5) for supplying said liquid
substances; a first pre-packaged pod (1) filled with a solid substance; and
a second pre-packaged pod (4) filled with a liquid substance, said first
pod (1) being able to be suitably coupled with said second pod (4) so as
to allow the respective substances to be contacted with each other, and
said second pod (4) being able to cooperate with said means (5) for

supplying said liquid substances.

. Apparatus for preparing and dispensing beverages according to the

system of claim 1, comprising dispensing means (2), means (3) for
heating the liquid substances and means (5) for supplying the liquid
substances, there being provided an infusion chamber (6) capable of
accommodating at least one pre-packaged pod (1) filled with a solid
substance and at least one pre-packaged pod (4) filled with a liquid
substance, the supply means (5) being adapted to cooperate with said

pre-packaged pod (4) filled with liquid substance.

. Apparatus according to claim 2, wherein said heating means (3) comprise

a tubular member (103) communicating with both said pre-packaged pod
(4) filled with liquid substance and said pre-packaged pod (1) filled with
solid substance, the tubular member being provided with heating
members such as resistors, inductors or the like, and having formed

therein ducts (113) in which said liquid substance is heated.

. Apparatus according to claim 2, wherein said heating means (3) comprise

a movable sleeve (203) which can be slidably moved within said infusion
chamber so as to be able to be fitted onto, and subsequently removed

from, said pod (4) filled with liquid substance.

13
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5.

10.

11.

12,

Apparatus according to any one of the preceding claims 2 to 4, wherein
said means for supplying the liquid substance comprise pressure means
(105, 205; 305) cooperating with said pre-packaged pod (4) filled with
liquid substance.

Apparatus according to claim 5, wherein said pressure means can be
mechanical, electromechaniéal or pneumatic in nature, and they can be
operated manually or automatically.

Set of pre-packaged pods for the preparation of beverages according to
the system of claim 1, said set comprising a pre-packaged pod (4) filled
with a liquid substance and a pre-packaged pod (1) filled with a solid
substance, said pre-packaged pods being formed in such a way as to be
able to communicate with each other either directly or indirectly, the

substances contained in both the pods (1, 4) being in amounts

.commensurate to the appropriate amount of the resuiting beverage.

Set of pre-packaged pods according to claim 7, wherein said pre-
packaged pod (4) filled with liquid substance comprises a container body
(104) whose walls (114, 124) can be deformed so as to change the
internal volume of said pod.

Set of pre-packaged pods according to claim 8, wherein said walls (114,
124) are collapsible and are preferably formed as a bellows or the like.
Set of pre-packaged pods according to claim 8, wherein one of the walls
(214) can be sealingly moved with respect to the other walls of said
container body (204).

Set of pods according to any one of the preceding claims 7 to 10, wherein
said pre-packaged pod (1) filled with solid substance comprises a
container body (101) provided with a closure surface having piercing
means (141) adapted to cooperate with the closure surface (144) of said
pre-packaged pod (4) filled with liquid substance.

Pre-packaged pod (7) comprising a first container (107) for a solid

substance and a second container (207) for a liquid substance, said

14
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containers (107, 207) being connected to each other by suitable means

(307), and there being provided coupling means (127) between said first
container (107) and said second container (207) for allowing said

containers and their respective contents to communicate with each other.

15
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