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BEVERAGE FILTER CARTRIDGE

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims prionity from U.S. Provisional Patent Application Serial
No. 60/183,708 filed 02/18/2000 and U.S. Utility Patent Application filed on February
13, 2007 (serial no. unknown), both of which are incorporated herein by reference in

their sntirety,

FIELD OF THE INVENTION

This invention refates to disposable single serve beverage filter cartridges.

DESCRIPTION OF THE PRIOR ART

A known disposable single serve beverage filter cartridge is disclosed in U.S.
Patent Nos. §,325,765 and 5,844,189 (Sylvan &t al.), dated respectively July &, 1994
and November 24, 1998, the disclosures of which are herein incorporated by reference.

This beverage filter cariridge is comprised basically of an impermeable
vieldably-piercable cup-shaped outer container internally subdivided by a permeable
cone-shaped filter into first and second chambers. A granular or powdered dry
beverage medium, 2.g., roasted ground coffee, is stored in the first chamber, and the
coniainer is closed by an impermeable vieldably piercable fid.

During a processing cycle, the lid and comtainer bottom are pierced,
respectively, by tubular inlet and outlet probes. The inlet probe admits heated liguid
under pressurs into the first chamber for infusion with the beverage mediom, and the
resulting brewed beverage passes through the filter into the second chamber from
which it exits vis the outlet probe for delivery to an underlying cup.

This known beverage filter cartridge has gained rapid and increasingly
widespread acceptance, notwithstanding several problems that have persisted since its

initial introduction. One such problem stems from a tendency of the container side
IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
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wall to buckle under the force exerted by the outlet probe as it pierces the container
bottom. This sometimes results in a failure of the outlet probe to achieve bottom
penetration, thus aborting the brewing process because the brewed beverage cannot be
delivered to the underlying cup. Buckling of the container side wall also can distort the

5 punctured orifice in the container bottor, thus compromising sealing and resulting in
leakage of the brewsd heverage.

Problems have also been encountered in reliably sealing the rim of the filter
component to the interior side wall of the container, as well as in centrally securing the
botiom of the filter component to the container bottom. Fatlure to achisve a proper rim

10 seal can cause the unscaled portion of the filter to collapse under hrew pressure,
resufting in the brewed beverage being contaminated by beverage medium residue
escaping from the collapsed filter. By the same token, contamination of the brewed
beverage also can occur if the filter bottom is not centrally secured, resulting in the
filter being punctured by the outlet probe as it projects upwardly through the container

15 bottom. Contamination of the brewed beverage also occurs ccvasionally when a filter
element bursts under the pressure exerted by the heated liquid being infused with the
beverage medium.

Still another problem stems from heat sealing the upper rim of the filter at or
closcly adiacent to the upper rim of the container side wall. This increases the

2 unoccupied so called “head space” between the outside of the filter and the surrounding
container wall, and also Hmits the maximum amount of beverage medium that can be
stored in the cartridge 1o that which can be contained within the filter. In some cases,
this can compromise the sirength of the resulting brewed beverage. Beverage strength
gan be optimized by filling the fiter to its maximum capacity, but this can result in

25 errant granoles of the beverage medium spilling onto the container rim. This in turn
can disrupt the integrity of the seal between the cover and the container rim.

Among the objectives of the presest invention is a strengthening of the
container side wall to thereby resist buckling when the container bottom is puncilured
by the outler probe of the brewer,

30 Companion objectives include a beneficial increase in beverage medium storage
capacity, improvements in the manner in which the filter component is sealed to and
radially supported by the container side wall, as well as improvemests in the manner in

which the lower end of the filter is positioned and anchored to the cartridge bottom.

IPR2023-00502
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SUMMARY OQF THE INVENTION

In accordance with the present invention, the container side wall is provided
with circumferentially spaced flutes which are strategically positioned to enhance
5 resistance to buckling without interfering with or compromising the integrity of the seal
betwesn the side wall and the filter component. The location at which the filter
component is joined (o the interior side wall of the container is lowered to achieve a
beneficial increase in beverage medium storage capacity. This location is defined by 2
tapered circular ledge against which the tapered filter component is reliably sealed.

10 The channels formed between the circumferentially spaced flutes serve to
efficiently direct the brewed beverage downwardly towards the pierced container
bottom, with an accompanying beneficial increass in turbulence in the head space
defined between the filter element and container side wall

In a second embodiment of the invention, the container bottom is configured to

15 provide a downwardly proteuding centrally disposed boss defining a reduced diameter
interior sump surrounded by an annular planar bottom area. The annular bottom area
is available for piercing by the outlet probe. The filter projects downwardly inte and 15
secured within the sump at a location safely out of harms way with respect to the
piercing action of the outlet probe. A beneficial decrease in head space is aiso realized

20 by locating the lower end of the filter in the reduced diameter sump.

In a third embodiment of the present imvention, the circumferentially spaced
flutes protrude sufficiently inwardly into the container interior to radially contact the
filter element at circumferentially spaced locations. This radial contact beneficially
guides the filter clement into its centrally located position during assembly of the

23 cartridge components, and, during the processing cycle, provides radial support which
resists distortion and possible bursting of the filter element,

These and other features, objectives and advantages of the present invention
will now be described in greater detail with reference to the accompanying drawings,
wherein:

30
BRIEF DESCRIPTION OF THE DRAWINGS

Figure | is a perspective view of a disposable beverage filter cartridge in

IPR2023-00502
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accordance with one embodiment of the present invention;
Figure 2 is an exploded perspective view of the basic components of the
beverage filter cartridge shown in Figure 1;
Figure 3 is a side elevatiopal view of the beverage filter cartridge shown in
5 Figure 1;
Figures 4 and 5 are vertical and horizontal sectional views taken, respectively,
on hines 4-4 and 5-5 of Figure 3;
Figure 6 13 an enlarged sectional view of a rim portion of the filter cartridge as
shows in Figure 4;
10 Figure 7 is an enlarged view of a portion of the side wall of the beverage
cartridge:
Figure 8 is a sectional view taken along line 8-8 of Figure 7;
Figure 9 is a bottom perspective view of a disposable filter cartridge in
accordance with a second embodiment of the present invention;
15 Figure 10 is a side clevational view of the filter cartridge shown in Figure 9;
Figure 11 is a bottom view of the filter cartridge shown in Figures 9 and 10;
Figure 12 is an enlarged cross sectional view taken along line 12-12 of Figure
1
Figure 13 is a perspective view of a disposable beverage filter cantridpe in
20 sccordance with a third embodiment of the present invention;
Figure 14 is an exploded perspective view of the components of the beverage
filter cantridge shown in Figure 13;
Figure 15 is 3 side elevational view looking in the direction depicted by the
arrow “x" in Figure 13,
25 Figure 16 i3 another side elevational view looking in the direction depicted by
the arrow *Y™ in Figure 13;
Figure 17 is an enlarged bottom view of the beverage filter cartridge shown in
Figures 13-16;
Figure 18 is an enlarged vertical sectional view taken along line 18-18 of Figure
30 16;
Figure 19 is a vertical sectional view taken along line 19-19 of Figure 18;
Figure 20 is a horizontal sectional view taken along line 20-20 of Figure 19;

and

IPR2023-00502
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Figure 21 is an enlarged sectiopal view of a rim portion of the cartridge as

shown in Figures 18 and 19,

5 DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

With reference initinlly to Figures 1-5, a beverage filter cartridge in accordance
with a first embodiment of the invention is generally depicted at 10.  As shown in
Figure 2, the basic componenis of the beverage filter cartridge include an outer cop-

10 shaped container 12, a generally cone-shaped filter element 14, and a planar circular
lid 16.

The cup-shaped container 12 has a bottom 18, and a side wall 20 extending
gpwardly from the bottom to a circular rim 22 surrounding an upper opening 24. With
reference additionally to Figures 6-8, it will be seen that the side wall 20 has an upper

15 section 20a extending downwardly from the rim 22 1o an injermediate section defined
by an inwardly tapered ledge 20b, and a lower tapered section 20¢ extending
downwardly from ledge 20b to the bottont 18.

The upper wall section 20a is preferably subdivided into upper and lower

segments 202" and 202", Moving down the cup, segment 2027 is flared outwardly,
20 and segment 202" tapers inwardly, with the juncture therebetween defining a stacking

shoulder 20d. The bottom 18 is optionally and preferably provided with an upwardly
protruding central boss 18a.

The lower tapered wall section 20c is configured to provide a plarality of
circumferentially spaced flutes 20e, the upper ends of which terminate beneath the

25 intermediate section defined by ledge 20b, and the lower ends of which terminate as
indentations in the bottom wall 18.

It will be seen from Figure 8 that the depths “d” of the flutes 202 gradually
increase from a minimum at their upper ends t0 2 maximum at their lower ends.
Likewise, as can be seen from Figure 7, the widths “w” of the flutes also gradually

30 increase from a minimum at their upper ends to & maximum at their lower ends,

The cup-shaped container is preferably thermo-formed vacuum molded from an
impermeable yieldably piercable heat sealable material having a nomimal thickness of
0.031" and comprising, for example, polyethylene/EVOH/polystyrene supplied by

IPR2023-00502
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Curwood Packaging of Oshkosh, Wisconsin, U.S.A,

The filter element 14 is formed of a pliable and permeable heat scalable
material such as for example cellulose polypropylene supplied by J. R. Crompton, Ltd
of Bury, Lancashire, England. The bottom of the filter element is supported on and

§ secured as by heat sealing to the central boss 18a.

The Iid may be cut or blanked from any suitable impermeable heat sealable and
yieldably piercable material, such as for example, a metallic/polymer laminate supplied
by Winpak Heat Seal Packaging, Inc. of Montreal, Canada.

As can best be seen in Figure 6, the filter element is heat scaled as at 26 to the

10 intermediate wall section defined by tapered ledge 20b. The taper angle of the ledge
20b closely approximates the taper angle of the filter clement 14, thereby facilitating
the task of securely and reliably heat sealing the two together. The filter element
serves to subdivide the interior of the container 12 into first and gecond chambers A,
B, A dry granular or powdered beverage medium “M”, typically ground roasted

15 coffue, is storzd in chamber A, and the container opening 24 is closed by heat sealing
the hid 16 to the rim 22,

At the onset of a processing cycle, the lid 16 and container bottom 18 are
pierced, respectively, by tubular inlet and outlet probes 28, 30 (see Figure 3), The
inlet probe 28 admits a heated liquid, typically hot water, into chamber A where it

20 infuses and combines with the beverage medium M 1o produce a beverage. The
beverage passes through the filter element 14 into chamber B, from which it exits via
outlet probe 30,

The second embodiment flustrated in Figures 9-11 is similar in many respects
to the above-described first embodiment.  Similar features of the second embodiment

25 have been identified with similar reference numerals In a two hundred series. Thus,
for example, reference numeral 10 identifies the filter carlridge of the first
embodiment, and reference numeral 210 identifies the filter cartridge of the second
embodiment.

1n the second embodiment, the container bottom 218 is configured 1o provide a

30 downwardly protruding centrally disposed reduced diameter boss 2182 defining an
interior sump 218b surrounded by an annular substantially planar bottom area. The
bottom of the conical fiker element is received in and secured to the bottom of the
sump as at 218c.

IPR2023-00502
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The third embodiment ilustrated in Figures 13-21 is also similar in many
respects to the first embodiment.  Again, similar features have been identified with
similar reference mumerals, but in a three hundred series.

The major difference between the first and third embodiments is that the latter

3 has fewer and much deeper flutes 320¢. As can be best seen in Figure 19, the deeper
flutes 320e contact and provide radial support for the filter element 314,

In hight of the foregoing, # will now be appreciated by those skilled in the an
that the present invention offers significant advantages over the known beverage filter
cartridge described in the previously referenced patents.  For example, the

10 circumferentially spaced flutes 20e, 220¢ and 320e sirengthen the container side wall
against buckling when the bottom is pierced by the outlet probe 30. The deeper flutes
320e of the third embodiment offer the added advantage of radially supporting the filter
elemnent, which can be particularly beneficial during the processing cycle, when the
filker element is being stressed by the infusion of pressurized heated liquid into the

15 beverage medium.

In all embodiments, the downwardly diverging and gradually deepening of the
fhates serves to promote downward flow of the brewed beverage in chamber B while
beneficially encouraging turbulence. The upwardly protruding bosses 18a, 318a on the
container bottoms of the first and third embodiments provide readily accessible suppont

20 platforms for the bottoms of the filter elements. Securing the bottoms of the filter
elements to the bosses 18a, 218a insures that the filter elements will not be punctured
by the outlet probe 30.

The small diameter sump 218b defined by the downwardly protruding boss
218s of the second embodiment receives the lower end of the filter component in a

2§ confined space which beneficially decreases head space and further assists in positively
locating and safeguarding the filter from damaging contsct with the outlet probe,

The tapered ledges 20b, 220b, 320b of all embodiments provide distinet and
readily accessible lands to which the filter elements may be reliably joined by heat
sealing. The upper ends of the flutes 20e, 220e, 320¢ terminate below the ledges 20b,

30 220b, 320b, thereby insuring that the ladges are not interrupted by discontinuities that
would be detrimental to the critical seal of the filter elements to the container side
walls,

The upper container sections 20a, 220a, 320a above the filters provide

IPR2023-00502
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beneficial increases in available storage capacity for the beverage medium. This
increased storage capacity makes it unnecessary to il the interior chamber A to is
maximum capacity, thereby safeguarding the container rim from contamination by
errant gramules of the beverage medium.

5 Although the owter container and cover have been described as being formed
from impermeable materials, #t will be understood by thoge skilled in the ant that,
alternatively, permeable materials may be employed for one or both of these
components, Where permeable materials are employed, the completed cartridges will
preferably be subsequently enclosed, either individually or in batches, with

10 impermeable wrappings. Materials for such wrappings sre well known, and include
for exampie EVOH films, aluminum foil, ete.
Although the present invention has been described with reference to several
embodiments, various changes, modifications and additions may be made without
departing from the spirit and scope of the appended claims.

i35 We clainu

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 25 of 421



WO 8140712 PCTAUSDIAMBRT

1. A beverage filter cartridge comprising:
a cup-shaped outer contairer having a bottom and a side wall extending from

said bottom wall to a circular rim surrounding an upper opening, said side wall having

E- AR TV S

an upper section extending downwardly from said rim to an intermediate section, and
having a tapered lower section extending dowswardly from said intermediate section to
said bottom wall, said tapered lower section being configured to provide a plurality of
circumferentially spaced flutes;

a filter element received in said container, said filter element being joined to

M o~ &

said side wall and being configured and positioned to subdivide the interior of said
I¢ container into firgt and second chantbers;

i1 a beverage mediuni stored in said first chamber; and

12 a cover joined 1o said side wall at said rim and closing said upper opening, said
13 cover heing yieldably piercable to accornmeodate an injection of liquid into said first
14 chamber for combination with said beverage medium to produce a beverage, said filter
15 clement being permeable to accommodate a flow of said beverage from said first
16 chamber into said second chamber, and said bottom wall being vieldably piercable to
17 accommodate an outflow of said beverage from said second chamber 10 the exterior of

18 said cartridge.

2. The beverage filter cartridge of claim I wherein said flutes extend
2 downwardly from upper ends terminating beneath said intermediate section to lower

3 ends at said hottom wall.

H 3, The beverage filter cartridge of claim 2 whersin the lower ends of said

2 flutes define indentations in said botiom wall,

i 4, The beverage filter cartridge of claims 2 or 3 whersin the depths of said
2 flutes gradually increase from a minimun at said upper ends to & maximum at said

3 lower ends.

3. The beverage filter cartridge of claims 2 or 3 wherein the widths of said
2 flutes gradually increase from.a minimum at said upper ends to 2 maximum at said

3 lower ends.

1 6. The beverage filter cartridge of claim 1 wherein gaid filter element is

4

Joined to said side wall af said intermediate section.

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 26 of 421



WO 81460712 PCTAUSDIAMBST

i

i 7. The beverage filter cartridge of tlaim 1 wherein said istermediate
2 section is definad by a ledge joining said upper section to said lower section, and

3 wherein said filter element is joined 1o suid side wall at said ledge.

1 8. The beverage filter cartridge of claim 7 wherein said ledge tapers

o]

inwardly from said upper section to said lower section, and wherein the taper angle of

Ly

said intermediale section is greater than the faper angle of said lower section,

9. The beverage filter cartridge of claim 1 wherein said upper gection has
an upper segment exiending downwardly from sald circular rim and a lower segment
extending upwardly from said infermediate section, said upper segment being flared

outwardly and said lower segment being tapered inwardly, with the juncture of said

LT O VS R

upper and lower segments defining an exterior stacking shoulder.

[vy

10.  The beverage filter carwridge of claim 1 wherein said hottom wall is
2 provided with an upwardly protruding centrally disposed boss, a lower end of said

3 filter element being supported on said boss.

i 11,  The beverage filter cartridge of claim 10 wherein the lower end of said

ta

filter is secured to said boss.

I 12, The beverage filter cantridge of claim 1 wherein said filter element is in

2 contact with and radially supported by said flutes.

1 13, The beverage filter cartridge of claim 1 wherein said boftom is provided
2 with 2 downwardly protruding centrally disposed boss defining an interior sump, and

3 wherein the lower end of said filter element is received in said sump.

1 14, 'The beverage filter cartridge of claim 13 wherein said filter element is

2 secured to the bottom of said sump.

{ 15.  The beverage filter cartridge of claim [ wherein said outer container is

2 impermeable.

11 16,  The beverage filter cariridge of claims 1 or 15 wherein said cover is
2 impermeable,
1 17. A beverage fikter cartridge comprising:
IPR2023-00502
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& cup-shaped outer container having a bottom and a side wall extending from

said bottom wall (o a circular rim surrounding an upper opening, said side wall having

- SR TVR o |

an upper section extending downwardly from said rim to an intermediate section, and
having a tapered lower section extending downwardly from said intermediate section to
said bottom wall, said fapered section being configured to provide a plurality of
circumferentially spaced flutes;

a filter element received in said container, said filter element being in contact

WS =3 A

with and radially supported by said flutes and being joined to said side wall at a
10 location subdividing the interior of said container into first and second chambers;

11 a beverage medivm stored in said first chamber; and

12 a cover joined to said side wall at said rim and closing said upper opening, said
13 cover being yieldably piercable to acconunodate an injection of liquid into said first
14 chamber for combination with said beverage medium to produce a beverage, said filter
15 being permeable to accommodate a flow of said beverage from said first chamber into
16 said second chamber, and said bottom wall being yieldably piercable to accommodate

17 an cutflow of said beverage from said second chamber to the exterior of said cartridge.

18. A beverage filter cartridge comprising:
a cup-shaped container having 2 bottom and a side wall extending from said
bottom wall to a circular rim surrounding an upper opening, said side wall having an

upper section extending downwardly from said rim to an intermediate section, and

LA L= 7 O N

having a tapered lower section extending downwardly from said intermediate section to
said bottom wall, said tapered section being configured to provide a2 plurality of
circumferentially spaced flutes, said bottom being provided with a downwardly

protruding centrally disposed boss defining an interior sump;

R+ < - B T

a conical filter element received in said container, the bottom of said filter
16 element protruding downwardly into and being secured within said sump, said filter
11 element being joined to said side wall and being configured and positioned to subdivide
12 the interior of said container imo first and second chambers;

13 a beverage medium storved in said first chamber; and

14 a cover joined to said side wall at said rim and closing said upper opening, said
13 cover being yieldably piercable to accommodate an injection of liguid into said first
16 chamber for combination with said beverage medivm to produce a beverage, said filter

17 being permeable 10 accommodate a flow of said beverage from said first chamber into
IPR2023-00502
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12

18 said second chamber, and said bottom wall being yieldably piercable to accommodate

19 an outflow of said beverage from said second chamber to the exterior of said cantridge.
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CARTRIDGE AND METHOD FOR THE PREPARATION OF BREVERAGES

The present invention relates to a cartridge and method

for the preparation of baverages and, in particular, using

sealed cartridges which are formed from substantlally air-

and water-iwmpaermeable materials and which contain one or

more ingredients for the preparation of beverages.

It has previously been proposed to seal beverage
preparabion ingredients in individual alr-impermeable

packages. For exawple, cartridges or capsules containing

compacted ground coffee are known for use in certain coifes

preparation machines which are generally termed “espresso®

machines. In the produ

s

ction of coffee using these

preparatisn machings the coffee

brewing chamber and hot water

at relatively high pressurss, thereby extracting the

aromatic coffee constituents frowm the ground coffes to

N s

produce the coffee beverage. Typically, such machines

operate at a pressure of greater than & x 10° Pa. The

£

preparation machines of the type described have to date been

rejatively expensive since components of the machine, such

ag the watery pumps and seals, wmust be able to withstand the

high pregsures.

In WO01/58786 there is described a cartyidge for the

preparation of bheveragss which operates at presgure

generally in the range 0.7 to 2.0 x 10° Pa. However, the

cartridge is designed for use in a beverage preparation

machine for the comeercial or industrial markeb and is

relatively expensive and limited in the types of beverags

producsed. Hence, there remains a reguivement for a

cartridge for the : wherein the

s}

reparabion of bheverages
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cartridges and beverage preparation machine are suitable, in
particular, for the dowestic market in terws of cost,

+ need for a

O
i

performance and reliabkilircy. Therve ig als
beverage preparation machine for such a systen which i

5 gimple to operats and weliable in opexration and can produce
a wide range of beverage types.

Tt is known to provide dairy-hased beverage ingredients
in cartridges in the form of a powder or othexr dehydrated
Form. However, consumers consistently indicate that the uss

1¢ of such powdered daivy-based products adversely affects the
taste, colour and texture of the final beverage. It has

proven difficult te provide liguid dairy-based products in &

cartridge due to the raguirement to sterilise the cartridge
components. Further, it has been found to be difficouli to

15  control the dilublion and dispensing of the ligquid wmilk
products to arrive at a consistent and acceptable final
beverage.

In addition, powdered dairy products cannot be used to

&

produce an authentic looking frothy milk-based foaw as
20 desired by consumers for cappuccino-gtyle beverages. A

nmumber of beverage preparaticn machines provide a steam wand
or similar for frothing of a quantity of milk. However, the

ddition of the steam wand increases the cost of the machine

Q‘:

and reguires a means for generating steam. Operation of the
35  steam wand mugt be done manually and regquires experience to

be succsssful. In addition, since steam is being used there

ig the potential for the consumer to be burnt by either the

gtaam or hot components of the machine. Further, the

congumer mist keep a supply of milk available separats from
3¢ the machins sad carry oub a further process step of a

s

different type in order to produce a cappuccinoe style

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 39 of 421



in

i5

1%
fon

30

WO 2004/065258 PUE/GBI4/000276

beverage. This increases the complexibty and time reguired to
produce such beverages.
Hence, there remainsz a reguirenent for a syvstem for the

preparation of beverages whersin the cartridges and beverags

<

2

£

T

preparation machine of the svstem are sultable,
particular, for the domestic market in termg of cost,
performance and reliability. There is also a nead for a
beverage preparation machine for such a system which ie
simple to operate and reliable in operation and can producs
a wide range of beverage types.

Accordingly, the present invention provides a cartridge
containing one or more liguid beverage ingredients and being
formed fvom substantially air- and water-impermeable
materials, the cartridge comprising an inlet for the
intreduction of an agueocus wedium into the cartridae, a
compartment containing the cne or more liguid beverage
ingredients and an ocutlet for a beverage produced by
dilution of the one or wmore ligquid beverage ingredients by
the aquecus medium, characterised in that the COmpartment
includes means for controlling dilution of ab least a
proportion of the one or more ligquid beverage ingredients on
introduction of the agqueous medium into the compartment .

Advantagecusly, the cartridge of the present invention
provides superior dilution and dispensing of liguid beverage
ingredients by ensuring that the liguid beverage ingredients
are dispsnsed wore evenly over the operating oyele rather
that being dispensed all at the start of the operating cycle
followed by substantially pure aguecus medium, which ig, for
sxample, water. This steady dispensation of the liguid
beverage ingredients lsads to improved homoganeity of the

XN

digpensed liquid beverage. In addition, whers the diluted
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ligquid beverage is subseguently subjected to foaming, by for
example, jetting through an orifice, the improved
homogeneity of the ligquid leads to a greater congistency of
foaming and improved guality and guantity of foam produced
per unit velume of liguid beverage.

Preferably, the means for controlling dilution delays
dilution of at least a proportion of the one or more liguid
beverage ingradients on introduction of the agueous wmedium
intoe the compartment.

Preferably, in use, an agueous medium flow path is
egtablished from the inlet ko the cubklet, the mesns fox
delaving dilution comprising a partition which hinders entxy
of at least a proportion of the one or more ligquid beverage
ingredients into the aguecus medium flow path. In one
ambodiment the partition cowprises cne or mors apertures fovx
controllably resleasing the at least a proportion of the one
or more liguid beverage ingredients into the agueous wedium
flow path. FPour aperturess may be provided.

The partiblon way comprise a cup-shaped member having
an open mouth divected away from the agueous medium Llow
path. The cup-shaped member is preferably annular. The one
or more apertures are preferably provided at orx near a base
of the cup-shaped wmember. The at least a propeortion of the
liguid beverage ingredients in the cup-ghaped wember, Ior
example, drain by gravity through the one or wore apertures
in use.

In one embodiment, the cup-~shaped menber is spaced from
a bottom of the cartridge, such that the aquéous medium flow
path passes betwsen the cup-shaped member and the bottom of
the cartridge. Consequantly, the at least a proportion of

the liguid beverage ingredients in the cup-shaped wmember
e - N
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5

draing by gravity through the one or wore apsrtures in use
vertically downwards into the agqueous medium fiow path.
preferably, the cartridge comprises an inunsy newber and
an outar member, wherein the inner wmewber comprises the cup-
shaped member. The components of the inner member and the

suter wmewbar may more esasily be sterilised prior to asgembly

when they are separated. Onoes the components are ponjoined

a nuwnber of small-apertured, tortucus pathways are created
which cannot effectively be sterilised using known methods.
The ability to sterilise the cowponents is a particularly
advantagecus feabure where the cartridges are used for
dispensing dairy-based beverages such as milk.

Preferably, the carbtridge further comprises wmeans for
producing a jet of the beverage, wherein said means for
producing the jet of the beverage compriges an aperiure in
the agueous medium flow path. The aperturs may be delimited
by an interface between the inner mesber and the outer
member.

vreferably, the cartridge further comprises at least
one inlet for alr and means for generating a pregsure
reduction of the jet of beverage, wherebhy, in use, air from
the at least one ailr inlet is incorporated into the beverage

az a plurality of small bubblez. At least one alx inlet may

o

be provided in the inner member downstream of the aperture.
In one embodiment the at leasgt one aly inlet and means
for producing a pressura rsduction in the jst of beverage
produces a foaming of the one or wore 1iguid bheverags
ingredients of greater than 40%. Preferably, grsater than
70%. Preferably, the cartridge is disc-shaped. The outer
member and/or inner wember ave formed, for example, fLrom

polypropylens.
IPR2023-00502
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In one example, the liguid beverage ingredient is a
concentrated liguid milk composition. Prefersbly, the
concentrated liguld milk containg between 25 and 40% total
solids. More preferably, the concentrated liguid milk
contains 30% total solids, aAlso preferably, the concentrabed
liguid milk contains between 0.1 and 13% fat. Blternatively,
the one or more liguid beverage ingredients are selectad
from the group of cocoa scolids, coffee, tea, sweeteners,
cordialeg, flavourings, alcoholic baverages, flavoured milk,
fruit juices, sguashes, saucesg and degserts.

The present invention alsc providss a method of
dispensing a beverage from a cartridge containing one or
more liguid beverage ingredients during an operating cyole,
comprising the steps of passing an aquesous medium through
the cartridge te form a beverage by dilution of said one or
more beverage ingredients, and digpensing the beverage into

& receptacle, whersin the one or more liguid ingredients asg

3

dispensed has a concentration at the start of the opsrating
cycle of between 30 and 70% total solids and a concentration
at the end of the operating cycle of hetween 1 and 15% total

golids.

¥

In one enmbodiment the concent ionn at the start of the

H

a
operating oycle is between 20 and 35% total solids. The

concentration at the end of the operating cyvole is

approximately 10% total solids. The liquid ingredient may bhe
concentrated wmilk. In another embodiment, the concsntration

at the start of the cperating cycle is between 60 and 70%

total solids. The concentration at the end of the operating

cycle is betwesn 12 and 1%5% total solids. The ligquid

ingredient may conktain cocoa solide. In another enbodiment,

the concentration at the start of the cpevabing oyole is
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between 40 and 70% total solids. The concentration at the
end «f the operating ovele dis between 1 and 2% total solids.

“the liquid ingredient may contain coffes.

i3
£t
o
£
i
O
!

The present invention further providas a met!
dispensing a beverage from a cartridge containing cne or
more liguid beverage ingredients during an operabing oyole,
comprising the steps of passing an agquesus madium through
the vartridge to form a beverage by dilution of said ons or
more baverage ingredients, and dispensing the beverage into
a recepbtacle, wherein the one ar more iiguid beverage
ingredients is foamad on dispense to a ratio of bekween 20
and 150%.

Preferably the one or wore liguid beverage ingredisntg
are foamed to a ratio bebween 70 and 100%.

The one or more liguid beverage ingredisnts may includs
one or more of concentrated milk, coffee and cocoa solids.

The present invention further provides a beverage as
produced by the above methods.

The present invention also provides a method of
manufacturing a cartridge for dispensation of a beverage
comprising the steps of:

a. manufacturing a plurality of ocuter meunbers comprising
at ieast a first type of ocuter member and a second
type of oubter member having differing shape or
configurationas;

b. manufacturing a plurality of inner members comprising
at least a first type af‘inner‘member and a second
type of imner wewber having differing shape or

configurations

7
ey

<. storing said plurality of ocutsr members and said
inner members;
IPR2023-00502
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4. selecting one of the first type cf oubter member or
the second type of outer membey from the plurality of
outer menmbere;

2. selacting cne of the first type of inner wmember O
the second type of inner mewber Erom the plurality of
immer menbers;

f. conjcining the selected inner member to the selected
cuter member such the inner mewber is within the
outer mevhsy;

Filling the outer member with one or wmore beverags

4]

ingredients selected from a plurality of bavetage
ingredients; and

h. sealing the outer member with a 1id te form the

cartridge.

The method of manufactures of the present invention
provides an economical means for producing cartridges fox
the dispensation of cne of a plurality of beverages.
Advantageously, the cartridge ia easily asszembled from the
main components of the inner mewber, the outer member, the
beverage ingredient and the 1id. Different typss of outer
member, inner member and 1id are manufactured depending on
the beverage ingredient to be digpensed. However,'the
differing tvpes of inner mewber, outer member aund lid are
interchangeable so that individual cartridges way be
agsembled from specific cowbinatione of the stock
components. This results in a rveduced number of total
components that need to be manufactured without affecting
the flexibility of the type of carvtridges that can be
produced. For example, the same tvpe of outer member may de

spraagso-gtyle coffea.

0

used for dispensing filter coffee and
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The cost of manufacturing the range of beverage
cartridges is reduced by using interchangeable componenis.
In addition, the types of outsr member share substantially
the same external shape and configuration so that all
cartridges in the range can bz dispensed using the same
beverage preparation machine.

Optionally the method further comprises in step b.

oining a filter member to the first type and/or second typs
of inner wmember.

The first type of outer mewber may be suitable for
containing roast and ground beverage ingredients or the
like. The second bype of outer member may be suitable for
containing soluble or liguid beverage ingredients ov the
like.

The firast type of inner member wmay be suiltable fovr
filtering roast and ground beverage ingredients and the
like. The second type of inner member may be suitable fov
filtering roast and ground beverage ingrsdients and the like
and for entraining a pluvality of air bubblesg in the
dispensed beverage.

The Ffirst and second type of inner wermber may comprisze
a frame having a filter disposed thersupon, and wherein a
peripheral rim of the frame is conjoined to the selected
type of outer member by welding.

Ry using separate components for the inner and outer
members which are then conjoined on assembly by a welding
process the manufacturs of sach compenent and the assembly
of the cartridge can be optimised. This is particularly
advantageous in the present cartridge where very small
tolerances are desirable since the beverage flow path
rhrough the cartridge is defined by the interface betwse
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the cuber member and the inner wewber. In addition the
components of the inner mewber and the outer mewber may more
sagily be sterilised prior to assewbly when they are
separated. Once the componentsz ave welded together a number
of small-apertured, tortucus pathways are created which
cannot affectively be sterilised using known methods. The
ability ko sterilige the components 1is & particularly
advantageous feature where the cartridges are used for
dispenesing dairy-based beverages. A -welded arrangement
provides a guick to assemble but secure method of conioining
the inner member and outer member. Advantageously, the
welding method avoids the nesd for gluss or other such
adhesives in rthe intericr of the cartridge which will be
expoged to the heverage ingredients.

pPreferably, the second type of inner member comprises
means for producing a jet of the beverage, which means
conprises an aperture in a beverage flow path between an
inler and an oubtlelt of the cartridge.

preferably, the method furthsr cowprises manufacturing
and storing a third type of inner member. The third type of
inner member may be suitable for dispensing soluble beverags
ingredients and the like.

rreferably, the method further comprises manulacturing
and storing a fourth type of inner wember. The fouxrth type
of inner member may be suitable for dispensing a liguid
heverage ingredients and the like.

The third or fourth type of imner member may conmprise a

skirt surrounding an ocublet, the skirt comprising an uppsxr
extension having an upper rim which engages, on assembly of
the cartridge, & co-operabing formation of the selected type
of cubter member to form a snap~fit arrangement for
IPR2023-00502
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onjoining the third or fourth type of imner mewber to the

selected type of outer mewmbar,

The present invention aleo provides a vartridgs system

for dispensing a plurality of beverages comprising:

&.

a plurality of ouker members comprising at lsast a
firvst type of outer member and a second ktype of outer
menmber having differing shape or configurations;
plurality of inner members comprising at least a
first type of inner member and a second type of inner
member having differing shape or configurations

a piurality of beverage ingredients; and

. at least one lid to seal the cartridge;

wherein sach cartridge cowprises an outer mewmber, an
inner member, one or more beverage ingredients and a
lid.

ne present invention alsc provides a method of

preparing a beverage comprising the steps of:

a. inserting a first beverage cartridgs containing
one or wore beverage ingredientsg into a beverage
preparation machine;

b. cperating said beverage preparation machine to

pas n agueous medium through the first

#t]
o

beverage cartridge to dispense a first portion
of sald beverage into a receptacle;

ingerting a second besverage cartridge containing

3
i

one or more heverage ingredients into the
beverage preparation machine; and

. operating the beverage preparation machine to

On

pass an agqueous medium through the second
beverage cartridge to dispense a second portion
of said beverage into the receptacle;
IPR2023-00502
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characterised in that one of the first or s=cond
bheverage cartridges contains a liguid dairy-based
ingredient.

By using two or more cartridgess bto preapars a beverage a

large varisby of beverage can be praduced by the same
beverage prepavabtion machins. n addition, each cartridge

can be optimised for dispensing particular beverage
ingredients. In particular, the ability to dispeuse ligudid
dairy-based ingredients allows for the formation of
beverages having an authentic look, taste and wouth feel
which have previously only been possible using non-caxrtridge
based syetems such as the use of a separate steasm wand to
froth bulk guantities of wmilk. The pressnt wethod provi ides a
reliable and esasy to operabe system for forming such
beverages.

Preferably, one of the first or second beverags
cartridges contains an ingredient for forming a brewed
portion of & beverage.

Preferably, the method further comprises the step of
removing the first beverage cartridge before inserting the
sacond beverage cartridge.

In one embodiment, the beverage ingredient in the first
or sscond beverage cartridgs ig roast and ground coffes. In
another embodimsnt, the beverage ingredient in the first ox
second beverage cartridge is leaf-based tea. In ancother, the
beverage ingredient in the first or second bsverage
cartridgs is a liguid voffee ingredient.

Praferably, the liguid beverage ingredient is a
concentrated dairy-based product. Advantageocusly, the
concentrated dairy-based product is concentrated liguid

milk. Preferably, the concentrated liguid milk contains
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betwean 25 and 40% total solids. Mmre'preferably, the
concentrated liguid milk contains 30% total solids. In
addition, preferably, the concentrated liguid milk contains
between 0.1 and 12% fat.

preferably, the method further comprises the step of
foaming the one or more liguid dairy-based ingredients
during dispensation.

The presant invention also provides a beverage
preparation system comprising a beverage preparaticon machine
having means for recelving a range of beverage cartridges
and means for passing an aguecus wmedium through saild
heverage cartvidges, a first beverage cartridge containing
cne or move beverage ingredients for preparing a first
portion of said beverage, and a second beverage cartridge
containing one or more beverage ingrsdients fox preparing a
second portion of said beverage, characterised in that on=
of the firet or second beverage cartridges contains a liquld
dairy-basasd ingredisnt.

It will be understood that by the term “cartridge” as
usad herein is meant any package, container, sachst ov
receptacle which contains one or more beverage ingredients

+he manner described. The cartridges way be rigid, sewi-
rigid or flexible.

The cartridge of the present invention containg ons or
more liguid beverage ingredients sultable for the formation
of a beverage product. The beverage product may be, for
example, one of coffee, tea, chocolate or a dalxvy-based
beverage including milk.

in the following description the terms uppesxr’ and
slower” and egquivalents will be used to describe the
relational positioning of featurss of the invention. The
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terms “upper’ and “lowsr’ and eguivalents should be
understood to refer to the cartridgs {(or other componsntsg)
in ite normal ovientation for insertiom into a beverage
preparation machine and subsequent dispensing as shown, for
example, in Figure 4. In particular, Tuppsr® and “lower”
refer, respectively, to relabive positions nearer or further
from a top surface 11 of the cartridge. In addition, the
tevms “innexr® and “oubter” and equivalents will be used to
describe the relational positioning of features of the
invention. The terms “inner? and “outer’ and eguivalents
should be understood to refer to relative posirions in the
cartridge {or other cowponentis) being, respectively, nearer
or further from a centre or major axis X of the cartridge 1
{pr other conponent) .

Embodiments of the present invention will now be
degoribed, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 is cross-sectional drawing of an cuter membsy
of first and second embodiments of cartridge:

Figure 2 is a crosg-sectional drawing of & detail of
the outer member of Pigure 1 showing an inwardly directed
eyviindrical axtension;

Figure 3 18 a cross-sectional drawing of a detail of
the outer member of Figure 1 showing a slot;

Figure 4 i a perspective view from above of the outer
member of Figure 1;

Pigure 5 iz a perapective view from above of the outer

menbey of Pigure 1 in an inverted ovientabtion:
Pigure & ig a plan view from zbove of the outer member

of Figure 1;
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Figure 7 is a cross-sectional drawing of an innex
member of the first ewbodimsnt of cartridge;

Figure 8 ig a perspective view from above of the inner
member of Figure 7;

Figure 9 18 a perspective view from above of the innex
member of Figure 7 in an inverted orisntation;

Figure 10 is a plan view from above of the inner membex
of Figure 7;

Figures 11 iz a crosg-gscbional drawing of the fixrst
embodiment of cartridge in an ssgembled condition;

Figure 12 13 a crosg-gsctional drawing of an dnney
menber of the second subodiment of cartridgs;

Figure 13 is a cross~sactional drawing of a detail of
the inner member of Figure 12 showing an aperfure;

Pigurs 14 is a perapective view from above of the innex
membeyr of Figure 18;

Figure 15 ig a perapective view from above of the innex
membey of Flgure 12 in an inverted orientation;

Figure 18 ig another crogs-g
inner member of Pigurs 12;

Pigure 17 ie a cross-ssctional drawing of another

1l of the inner member of Figure 12 showing an ailx

Pigure 18 is a crogs-secticonal drawing of the second
embodiment of cartridge in an agsemblad condition;

Pigure 1% is cross-sectional drawing of an outer member
of third and fourth smbodiments of cartridgs;

Figure 20 is a cross-sectional drawing of a detaill of
the outer member of Figure 19 showing an inwardly divected

gylindrical extension;

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 52 of 421



L

10

ot
(83

20

i
i

WO 2004/065258 POT/GR004/600276
16

Figure 21 is a plan view from above of the ouber member
af.Figure 13;

Figure 22 is a pervapechive view frowm above of the cuter
member of Figure 19;

Figure 23 is a perspective wview from above of the cuter
member of Figure 19 in an inverted orientation;

Figure 24 iz a cross~sectional drawing of an inner
merber of the third smbodiment of cartridge;

Figure 25 iz a plan view from above of- the inner member
of Figure 24;
Figure 286 is a cross-gscbional drawing of a detall of

inner member of Figure 24 showing an in-turned apper

'
oy
o1
i

i

Figure 27 is a perspechive view frowm above of the innex
member of Figure 24;

Figure 28 ig a perspschive view from above of the innex
membper of Figure 4 in an inverted orientatiomn;

Pigure 29 is a orosg-~gectional drawing of the third
embodiment of cartridge in an assewbled condition;

Figure 3¢ ig & cross-sectional drawing of an inner
nember of the fourth embodiment of cartridge according to
the present invention; 7

Figure 31 is a plan view frow above of the lnner member
af Figure 30;

Figure 32 is a perspective view from above of the inner
member of Figure 30;

Pigure 33 is a perspective view from ahove of thes inner
menber of Figure 30 in an inverted orientatiom;

Pigure 34 is cresg-sectional drawing of the fourth

o]

armbodiment of cartridge in an assembled conditlion;
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Pigure 35

preparation machine

Pigure 3§
Figure 35 with

Figure 37
Figure 35 with

Figure 38

machine of Figure

Figure 3%
of the machine
clarity;

Figure 40

head of the machine of Figure 35 with some parts omitted

claritcy;

Figurs 41

PUE/GBI4/000276
17

iz a front perspective view of a beverage

for use with the preszent invention;

is a front perspective view of the machine of

a cartridge head in an open pesition;
is a rear peraspsctive view of the machine of

some parts omitbted for clarity;
is another rear perspective view of the

15 with sonme parts omitted for clarity;
is

of

a perspective view of the cartridge head
Figure 35 with some parts omitted fox

is another pervepective view of the cartridge
for

igs a crogg-sectional view of the cartridge

head in a closed position;

Figure 42

head in an open

Figure 43

Figure 385,

Figure 443

second code recognition neans

Figure 45

invention comprising a barc

RN

is a cross-secticnal view of the carxrtridge

vogition;

is & schematic layout of the machine of

nd 44b are schematic layouts of first and

for the machine of Figure 35;

the prsasnb

ig a plan view of a beverage of

ode;

Figure 46a is a graph of concentration vs. operating
cyole time;
Figure 46b is a graph of foamability vs. coperabing

cyele btime;
Figure

pyole hime.

and

48c 1s a graph of tenperature vy, operabing
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Az shown in Figurs 11, the cartridge 1 generally
comprizses an outer member 2, an inner member 3 and &
laminate 5. The outer member 2, inner member 3 and laminate
5 are assembled to form the cartridgs 1 which has an
interioy 120 for containing one or more beverage
ingredients, an inlet 121, an cutlet 122 and a beverage flow
path linking the inlet 121 to the outlet 122 and which
passes through the interior 120. The inlet 121 and cutlet

122 are initially gsaled by the laminate 5 and are opened in
pLa g

&)

y or cutting of the laminate 5. The beverage

it}

ugs by plerei

flow path is defined by spatial inter-velationships between

-

the outer member 2, inner member 3 and laminate 5 as

y

discussed below. Other components may cptionally be included
in the cartridge 1, such as a filter 4, as will be degcribed
further below.

A First version of cartridge 1 which will ba described

or background purpeses is shown in Figures 1 to ll. The

i

irst version of the cartridge 1 is particularly designed

i

for use in dispensing filtered products such as voast and
ground coffese or leaf tea. However, this version of the
sartridge 1 and the other versions described balow may be
umad with other products such as chocolate, coffes, tes,
sweateners, cordialg, flavourings, aleoholic beveragess,
flavoured milk, fruit juices, squashes, sauceg and desserts.
Az can be geen frow Figure 5, the overall shape of the
cartridge 1 is generally circular or disc-shaped with the

meter of the cartridge 1 being significantly greater than

Qs

ite height. A major axis X passes through the centre of the
outer member as shown in Figure 1. Typically the oversall

diameter of the nuter menbey 2 is 74.5 mom +5mm and the
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overall height is 18 wmm #3mm, Typically the volume of the
cartridge 1 when assembled ilg 30¢.2 ml +30%.

The cuter mewber 2 generally comprises a bowl-shaped
shell 10 having a curved amnular wall 13, a closed btop 11
and an open botibom 12. The diameter of the outer member 2 is
smaller abt the top 11 compared to the diameter at the bottom
12, resulting from a flarving of the amular wall 13 as cne
traverses from the closed top 11 to the open bottom 12. The
annular wall 13 and closed bottom 11 together define a
reveptacle having an interior 34.

eylindrical extension 18 is

s

A heollow inwardly directe
provided in the cloged top 11 centred on the major axis X.
hs more clearly shown in Figure 2, the cylindrical extension
18 comprises a etepped profile having first, sscond and
third portiong 19, 20 and 21. The first portion 12 is right
circular cylindrical. The second portion 20 i8 frusto-
conical in shape and iz inwardly tapered. The third portion
21 ig another right circular cvliindey and is closged off by a
lower face 31. The diameter of the first, second and third
portion 1%, 20 and Z1 increwentally decreases such that the
diameter of the cylindrical extension 18 decreases as one
traverzes from the top 11 to the closed lower face 31 of the
eyvliindrical extension 18. A generally hovizontal shoulder
32 ig formed on the coylindrical extension 18 at the junction
batween the second and third porticons 20 and 21.

An oukwardly extending shoulder 33 is formed in the
ocuter member 2 towards the bottom 12.  The cutwardly
extending shoulder 33 forms a secondary wall 15 co-axial
with the annular wall 13 s0 as to define an annular btrack
forming a manifold 16 between the secondary wall 15 and ths

annular wall 13. The manifold 16 passes around the
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. A geries of slotks 17

i

5]

circumference of the outer mamber
éra provided in the annular wall 13 level with the wanifold
i85 to provide gas and iiguid communication betwaen the
manifold 18 and the interior 34 of the ocuter member 2. As

shown in Figure 3, the glots 17 comprise vertical glite in

the aanular wall 13. Between 20 and 40 slots are provided.
In the embodiment shown thirty-seven slots 17 are provided
generally egui-spaced ayound the civocumfersnce of the
manifold 16. The slots 17 are preferably between 1.4 and 1.8
mm in length. Typically the length of sach slob ig 1.6 mm
representing 10% of the overall height of the outer member
2. The width of =ach sliot is betwesn 0.25 and .35 mm.
Typically, the width of each slot is 0.3 wm. The width of
the slotg 17 is sufficiently narrow to prevent the beverage
ingredients passing therethrough into the manifold 16 either
during storage or in use.

An inlet chawber 26 is formsd in the outer member 2 at
the periphery of the outer member 2. A coylindrical wall 27
18 provided, as most clearly shown in Figure 5, which
definss the inlet chamber 28 within, and partitions the
inlet chamber 26 frow, the interior 34 of the ocubter membar
2. The coylindrical wall 27 has a closed upper face 28 which
is formed on a plans perpendicular to the major axis ¥ and
an open lower end 2% co-planar with the bottom 12 of the
cuter member 2. The inlet chamber 26 cowmmunicates with the
manifold 16 via two slotg 30 as shown in Figure 1.
Alternatively, bebween one and four slots may be used to
communicate between the manifold 16 and the inlet chambsx
28.

A lower end of the ocubwardly extending shoulder 33 is
provided with an outwardly extending flange 35 which extends
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perpendicularly to the major axis X. Typically bthe flange 35
has a width of between 2 and 4 wmm. & portion of the flange
35 ig enlarged to form a handle 24 by which the outer meher
2 way be held. The handle 24 is provided with an upturned

rim 23 to improve grip.

ey

The cuter member 2 is formed as a single integral pisce
from high density polysthylene, polypropylens, polystyvrens,
polvester, or a laminate of two or more of these materials.
A suitable polvpropylene is the range of polywmers available
from DEM UK Limited (Redditch, United Wingdom). The ocuter
member may be opague, transparent or translucsnt. The
manufacturing process may be injection moulding.

The inner mewbey 3 as shown in Pigures 7 to 10,
comprizes an ampular frame 41 and & downwardly eztending
oylindrical funnsl 40, A major axis X passes through the
centre of the inner member 3 as shown in Figure 7.

As best shown in Figure 8, the annular frame 41
comprises an outer rim 51 and an inner hub 53 joined by ten
equi-spaced radial spokes 5%. The inner hub 52 is integral
with and extends from the cylindrical funnal 40. Filtration
apertures 55 are formed in the annular frame 41 betwsen the
radial spokes 53. A filter 4 is disposed on the anoular
frame 41 so as to cover the filtration apertures 55, The

filter is preferably made from a waterial with a high wet

&=

strength, for sxample a non-woven fibrs material o

f

polyester. Other materlals which may be used include a
water-impermeable cellulosic material, such as a cellulosic
material comprising woven paper fibres. The woven paper
fibres way be admixed with fibres of polypropylene,
polyvinyl chloride and/or polyethylene. The incorporation

-

of these plastic materials into the cellulosic material
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renders the cellulosic material heat-sealable. The filter 4
may also be treated or coated with a material which is
activated by heat and/or pressure so that it can be sealed
to the annular frame 41 in this way.

Ag sghown in the cross-sectional profile of Figure 7,
the inner hub 52 is located at a lower position than the
outexr rim 51, resulking in the anmular frame 41 having a
sloping lower profile.

The upper surface of each spoke 83 is providad with an
upstanding web 54 which divides a void space above the
anpnular frame 41 into a plurality of passages 37. EBach
pagssage 57 is bounded on either side by a web 54 and on a
lower face by the filter 4. The passages 57 extend from the
ocuter rim 51 downwardly towardsg, and open intoe, the
eylindrical funnel 4C¢ at openings 56 defined by the inner
extremities of the websg 54.

The oylindrical funnel 40 cowprises an outer tube 42
surrounding an inner discharge spout 43. The outer tube 42
forms the exterior of the cylindrical funnel 40. The
discharge spouk 43 ig joined to the ouber tube 42 at an
upper end of the discharge spout 43 by means of an annular
flange 47. The discharge spout 43 comprises an inleb 45 ab

an upper end which communicates with the openings 56 of the

4

aasages 57 and an ocutlet 44 at lower end through which
&

the prepared beverage is discharged inte a cup or other
receptacle. The discharge apout 43 comprises a frusto-

conical portion 48 at an upper end and a cylindrical portion

[0

5% at a lower end. The cylindrical porticn 58 may have a
slight taper such that it narrows towards bthe oublet 44.
The frusto-conical portion 48 helps to channel beverags frowm

the passages 57 down towards the cutlet 44 withoub inducing
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turbulence to the beverage. An upper surface of the frusta-
conical portion 48 is provided with four support webs 49
sgui-gpaced around the circumference of tha cylindrical
funnel 40. The support webs 49 define channels 50
therebetween. The upper edges of the support webe 49 are
leval with one another and perpendicular to the major axis
X.

The inner wember 3 may be formed as & single integral
piece from polypropylene or a similay waterial as described
above and by injection moulding in the same manner as the
ouber wmember 2.

Alrernatively, the inner member 3 and/or the outer
member 2 may be wmade from a biodegradable polymey. Examples
of suitable materiale includs degradable polyethylene {for
example, SPITEK supplied by Symphony Environmental,
Borehamwood, United Kingdow), biodegradsble polyester amide
{for example, BAK 1095 supplied by Symphony Bavivonmentall,
poly lactic acids (PLA supplied by Cargil, Minnemota, UBAY,
starch-baged polymers, cellulese derivatives and
polvpeptidas,

The laminate 5 is formed from two layers, a [irst layer

he

p

-3

of aluminium and a second layver of cast polypropylens.

aluminium layer is between 0.02 and 0.07 mm in thickness.

The cast polypropylens layer is between 0.025 and 0.065 mm

in thickness. In one ewbodiment the aluminium layer ig §.06

mm and the polypropylene layer is 0.025 mm thick., This

laminate ig particularly advantagecus as it has a high

resistance to curling during assembly. As a result the

laminate 5 wmay be pre-cub to the corvect size and shapes and

subgequently transferred to the assewbly station on the

production line without undergoing distortion. Consequently,
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the laminate 5 ig particularly well suited to welding. Cther
laminate materials may be uged including PET/Aluminium/PP,
PE/EVOH/PP, PET/wmetallised/PP and Aluminiun/PP laminates.
Rell laminate stock may be used instead of die cur stock.

The cartridge 1 may be closed by & rigid or semi- rigid
iid instead of a flexible laminate.

Agsembly ©Ff the cartridge 1 imvolves the following

gteps:

a) the inner member 3 is inserted into the outer
menmbeyr 2;

=3 the filter 4 is cut to shape and placed onto the
imnmer member 3 g0 o be received over the
cylindrical funnel 40 and cowme to vest against the
annular frame 41;

o the inner mewmber 3, outer member 2 and Filter 4

are joined by ultrasonic welding;
d} the cartridge 1 is f£filled with ons or more

baverage ingredients;

&) the laminate 5 is affixed to the outer member 2.

These steps will be discussed in greater detail below.

The outer member 2 is orientated with the open bobbom
12 directed upwards. The imner member 3 is then inssrted
into the outer wember 2 with the cuter rim 51 being received
85 a loose £it dn an axial extension 14 at tep 11 of the
cartridge 1. The coylindrical extension 18 of the ourter
member 2 1s at the same time received in the upper portion
of the cylindrical funnel 40 of the inner member 3. The
third portion 21 of the cylindrical exbtension 18 i3 seated
ingide the cylindrical funnel 40 with the closed lower face
31 of the cylindrical extensionm 18 bearing against the

support webs 49 of the inner member 3. The filter 4 is then
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placed over the inner member 3 such that the filtsr material
contacts the annular rim 51. An ultvasonic welding process
is then used to join the filter 4 to the inner menmber 3 and
at the sawe tims, and in the same process step, the inner

3 to the outer member 2. The inner member 3 and
filter 4 are welded around the cuter rim 51. The inner
member 3 and ocubter member 2 are joined by means of weld
lines arcound the outer rvim 51 and also the upper edges of
the webg 54.

~

. the outer wember 2

fred

Az shown most clearly in Pigure 1
and inner membar 3 when joined together define a void space
130 in the interior 120 below the annular flange 41 and
extericr the cylindrical funnel 40 which forme a filtration
chamber. The filtration chamber 130 and passages 57 above
the ammular frame 41 ave separated by the filter paper 4.

The filtration chamber 130 contains the one or more
beverage ingredients 200. The one or wmore beverage
ingredients are packed into the filtrastion chamber 130. For
a filtared style beverage the ingredient is typically yoast
and ground coffee or leaf tea. The density of packing of the
heverage iungredients in the filtration chamber 130 can be
varied as desired. Typically, for a filtered coffes product
the filtration chamber containg baitween 5.0 and 10.2 grams
of roast and ground coffee in a filtration bed of thickness
of typically 5 to 14 mm. Optionally, the interior 120 may
contain one or more bodies, such as spheres, which are
freely wovable within the interior 120 to aid mixing by
inducing turbulence and breaking down deposits of beverags
ingredients during discharge of the beverage.

The laminate 5 is then affized to the outer member 2 by
forming a8 weld 128 avound the periphery of the laminate 5 to
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join the laminate 5 to the lower suriace of the outwardly

extending flange 35. The weld 12¢ is extendsd to seal the

N
~3

laminate 5 against the lower sdge of the cylindrical wall
of the inlet chamber 26. Further, a weld 125 is formed
hetween the laminate 5 and the lower edge of the outer tube
42 of the cylindrical fummel 40 The laminate 5 forms the
lower wall of the filtration chamber 130 and alsoc seals the
inlet chamber 26 and oylindrical fumnel 40. However, a small
gap 123 exists prior to dispensation betwesn the laminate %
and the lower edge of the discharge spout 43. A variety of
welding methods wmay be used, such as heat and ultrason ic
welding, depending on the waterial characteristics of the
laminate 5.

Advantageously, the inner wmewber 3 spans between the

fut
i3

outer member 2 and the laminate X. The inner mewber 3
formed from a material of relative rigidity, such as

ner member 3 forms a load-

!‘r-

polypropylene. As such, the
bearing member that acte to keep the laminate 5 and cuter
member 2 spaced apart when the cartridge 1 is compressed. It
ig preferred that the cartridge 1 is subjected to a
compressive load of between 130 and 280N in use. The
compressive force acts to prevent the cartridge fa 1iling
under internal pressurisation and alsoc serves to sgueeze Lhe

irmer member 3 and outer member 2 together. This ensures

dimensiong of passageways and apertures in

fort

rhat the intsrna
rhe cartridge 1 are fixed and unable to change during
pressurisation of the cartridge 1.
To use the cartridge 1 it is first loserted into a
beverage preparation machine and the inlet 121 and outlet
122 are opened by pilercing wembers of the bevervage
preparation machine which perforate and fold back the
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laminate 5. An aqueocus medium, bypically water, under
pressure enters the vartridge 1 through the inlet 121 into
the inlet chamber 26 at a pressure of betwesn 0.1-2.0 bazx.
From theve the water is directed to flow through the slots
3¢ and round the manifold 16 and into the filtration chambexr
130 of the carxtridge 1 through the plurality of slots 17.
The wabter is forced radially inwardly Lhrough'the filtration
chamber 130 and mixes with the beverage ingrediemts 200
contained therein. The water ig at the same bime Lorced
upwardly through the beverage ingredients. The beverage
formed by passage of the water through the beverage
ingredients passes through the filter 4 and filtrabion
apertures 55 into the passages 57 lying above the anmular
frame 41. The egealing of the filter 4 onte the spokes 53 and
the welding of the rim 51 with the outer member 2Z sensures
that there are no short-circuitszs and all the beverage has to
pags through the filter 4.

The beverage then flows downwardly along the radial
pagsages 37 formed between the webs 34 and through the
openings 58 and into the cylindrical funnel 40. The beverags
passes along the channels 50 between the support webs 47 and
down the discharge spout 43 bo the outlet 44 whers the
beverage is discharged into a receptacle guch as & cup.

Freferably, the beverage preparation machine comprises
an alr purge facility, vherein compregssed ailr is forced
through the cartridge 1 at the end of the opsrating cycle to

N
i

flush oubt the remaining beverags into the receptacle.

. now bhe desoribed

2os

A second version of cartridge 1 wil

for background purposes with reference to Figures 12 to 18.

The second version of the cartridge 1 is particularly

designed for use in dispensing espresso-style products such
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as roast and ground coffee where it is desirable to preduce

J

a beverage having a froth of tiny bubbles known as a crema.
Many of the features of the second version of the cartridge

1 are the same as in the Ffirst versgion and like numerals

have been used to refersnce like features. In the following
description the differences between the first and second

versions will be discussed. Common features which function
rhe same manner will not be discussed in detail.

The outer menbar 2 iz of the same construction as in
rhe first version of cartridge 1 and as shown in Figures 1

The annular frame 41 of the inner member 3 is the same
ag in the first version. Alsn, a filter 4 is digposed on
the annular frame 41 sc as to cover the filkration apertures
55. The outer tube 42 of the cylindrical fumnsl 40 is also
as hefore. However, there are a number of differences in the
construction of the inner member 2 of the second version
compared to the firet version. As shown in Figure 1§, the
discharge spout 43 is provided with a partition 85 which

5 o=

extends part way up the dischar spout 43 from the outlel

W
@

44, The partition 65 helps to prevent the beverage apraying
and/or splashing as it exits the discharge spout 43. The
profile of the discharge spout 43 is also different and
comprises a stepped profile with a distinct dog-leg 6§ near
an uppsr end of the tube 43

A rim 87 iz provided upstanding f£rom the annular flange
47 joining the outer tube 42 to the discharge spout 43 The
rim 67 surrounds the inlet 45 to the discharge spout 43 and
defines an annular channel 69 between the riwm 67 and the
upper portion of the outer tube 42. The rim 67 is provided

x

with an inwardly directed shoulder €8. AL one point around
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the ciroueference of the rim 67 an aperture 70 is provided

in tHe form of a sliot which extends from an u edge of

,
A

3
17
=

rim 67 to a point marginally below the level of the shoulder
68 as wmost clearly shown in Figuree 12 and 13, The siot has
a width of ¢.864 mm.

An air inlet 71 dis provided in annular flange 47
clrcumferantially aligned with the aperture 70 as shown in
Figures 16 and 17. The air inlet 71 comprises an aperture
passing through the flange 47 =0 as to provide communication
between a point above the flange 47 and the void space below
the flange 47 ketween the ouber btube 42 and discharge spout

n

iy

43. Preferably, and as shown, the air inlet 71 comprises
upper frusto-conical portion 73 and a lower oylindrical
portion 72. The air inlet 71 is typically formed by a mould
tonl such as & pin. The tapered profile ¢f the alr inlet 71
allows the mould tool to be more =masily removed from the
moulded component. The wall of the outer tube 42 in ths

vicinity of the air inlet 71 is shaped to form a chube 75

i

leading from the air inlet 71 to ble inlet 4% of vhe

<

discharge spout 43. Asg shown in Pigure 17, a caunted
shoulder 74 is formed between the air inlet 71 and the chute
78 to ensure that the jet of beverage issuing from the slot
70 does not immediately foul on the upper surface of the
flange 47 in the immediate viecinity ¢f the ailr indet 71.

The agsembly procedure for the second veraion of
cartridge 1 is gsimilar to the assswbly of the first vergion.
Howevery, there are certain differences. As ghown in Figure
18, the third portion 21 of the cylindrical extension 18 is
seated inside the support rim 67 rather than agalnst support
webs. The shoulder 32 of the cylindrical extension 18
between the second portion 20 and third portion 21 bhears
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against the upper edge of the support rim €7 of the innex
member 3. An interface zone 124 is thus formed between bhe
inner member 3 and the outer member 2 comprising a face seal
between the coylindrical extension 18 and the support rim 67
which extends around nearly the whole circumference of the
cartridge 1. The seal bestwesn the cylindrical extension 18
and the support rim 67 is not fluid-tight though since the
glot 70 in the supporh rim 67 extends through the support
rim 67 and downwardly to a point marginally below the
shoulder 68. Consesguently the interface fit betwsen the
oylindrical extensgion 18 and the support vim &7 transiorms
the slot 70 into an aperbture 128, as most clearly shown in
Figure 18, providing gas and liguild communication babtween
the annular chamnel €9 and the discharge spout 43. The
sperture is typically 0.84 mm wide by 6.8% mm long.
Cperation of the second version of cartridge 1 to
dispense a beverage is similar te the operation of the Pirst
version bub with certain differences. Beverage in the
radial passages 57 flows downwardly along the passages 57
formed between the webs 54 and through the openings 56 and
inte the annular channel 69 of the cylindrical funnel 4¢.
From the annular channel 69 the beverage is forced under
presgure through the aperture 128 by the back pressure of
beverage collecting in the filtration chawber 130 and
pagsages 57. The beverage is thus forced through aperture

178 as a jet and into an expansion chamber formed by the

w
bl

frt

upper end of the discharge spout 43. As shown in Figure 18,
the jet of beverage passes dirsctly over the air inlet 71.
As the beverage snters the discharge spoub 43 the pressure
of the beverage jet drops. As & result alr is entrained into

the beverage stream in the form of a multitude of small aix
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pubbles as the air is drawn up through the aiy inlet 71.

The jet of beverage issuing from the aperture 128 is
funnelled downwards to the outlet 44 where the beverage is
digcharged inte a receptacls such as a cup where the alr
bubbles form the desired crema. Thus, the aperture 128 and
the air inlet 71 together form an eductor which acte to
entrain air into the beverage. Flow of beverage inte the
sductor should be kept as smooth as possible to reduce
pregsure losses. Advantageously, the walle of the eductor
should be made concave to veduce logses dus to ‘wall effect!’

friction. The dimensional tolevance of the aperbure 128 is

'}

amall. Preferably the aperture size is fixed plus or minus
0.02 wr'. Haire, fibrils or other suwrface irrvegularities can
be provided within or at the exit of the eductor Lo increase
the effective cross-gactional arsa which hag been found te
increage the degree of alr entrainment.

a third version of cartridge 1 will now be described
for background purpeoses and is shown in Figures 19 to 29,
The third version of the cartridge 1 is particularly
designed for use in dispensing soluble products which may bhe
in powdered, liguid, syrup, gel or similar form. The soluble
product is dissolved by or forms a sugpension in, an aguecus
medium guch ag water when the agueous wedium iz passed, in
uge, through the cartridge 1. Examples of beverages includs
choaolate, coffee, milk, tea, soup or other vehydratable or
agqueous-soluble products. Many of the features of the third
version of the cartridge 1 are the same as in the previous

versions and like numerals have been used to reference like

o1

features. In the following description the differences

between the third and previcus versions will be discussed.
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Common features which functicn in the same manner will not
be discussed in detail.

Compared te the cubter member 2 of the previous
versions, the hollow inwardly directed cylindrical extension
18 of the cuter member 2 of the third version has a largex
overall diameter as shown in Figure 20. In particular the
diameter of the first portion 19 is typically between 18 and
18 wm compared to 13.2 mm for the outer member 2 of the
previous versions. In addition, the first portion 18 is
provided with a convex outer surface 1%9a, or bulge, as wmost
cleaxrly shown in Figure 20, the function of which will be

described below. The diameter of the third portions 21 of

¢-.

the cartridges 1 are however the same resulting in the avea
of the shoulder 32 being greater in this, the third version
of the cartridoge 1. Typically the volume of the cartridge 1
when assembled ig 32.5 ml £20%.

The number and positioning of the slots in the lower
end of the annular wall 12 ig also different. Bebwesen 3 and

5 slots are provided. In the embodiment as shown in Figure

23, four slots 36 are provided egui-spaced arcund the

sireumference of the manifold 16. The slots 35 ave siightly

wider than in the previcus versions of the cartridgs 1 being

between .35 and 0.45 mm, preferably 0.4 mm wide.

In other respects the outer membars 2 of the cartridgss

T

1 are the same,

~

The comstruction of the coylindrical funnel 40 of the

irner member 3 is the same as in the filrst version of
cartridge 1 with an outer tube 42, dischargs spout 45,
annular flange 47 and support webs 49 being provided. The

only difference is that the discharge spout 45 ia shaped
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with an upper frusto-conical section 92 and a lower
cylindrical ssction 23.

In contrsst to the previous vermions and ag shown in
Pigures 24 to 28, the annular frame 41 iz replaced by a
skirt portion B0 which surrounds the coviindrical funnel 40
and is joined therebo by means of esight radial struts 87
which adicin the cylindrical fummel 40 at or nsar the
annular flange 47. A cylindrical extension 81 of the skirt
portion 80 extends upwardly from the struts 87 to define a
chambar 90 with an open upper face. An upper rim 81 of the
cylindrical extension 81 has an in~turned profile as shown
in Figure 26. An annular wall 82 of the skirt portion 80
extends downwardly from the struts 87 to defipe an annulzs
channel 86 betwesen the skirt portion 80 and the outsr tube
42.

The annular weall 82 comprises ab a lower end an
exterior flange 83 which lies psrpendicular to thes maijor
axis X. A rim 84 depends downwardly from a lower surface of
the flange 83 and containe five apertures 85 which are
circumferentially egui-spaced around the rim 84. Thus, the
rim 84 ig provided with a castellated lower profile.

Apertures 8% are provided between the shruts 87
allowing comwunication between the chamber 90 and the
annular channel 86.

The asssmbly procedure for the third version of
cartridge 1 is similar to the assembly of the first version
but with certain differences. The ocuter member 2 and inner
nember 3 are push-fitted together as shown in Figure 2% and
retained by meang of a snap-fit arrangsment rather tha
welded together., On joining the two members the inwardly

.

directed cylindrical extsnsion 18 is veceived inside the
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upper cylindrical extension 81 of the skirt porbion 80. The
inner wember 3 is ratained in the outer mewmbsr 2 by
fricvional interengagement of the convex cutsr surface 19a
of the first portion 19 of the cylindrical extension 18 with
the in-turned vim 91 of the upper cylindrical extension 81,
With the inner member 3 located in the outer membher 2 a
mixding chamber 134 is defined located exterior to the skirt
portion 80. The mixing chawber 134 containg the beverage
ingredients 200 prior to digpensation. - It should be noted
that the four iniets 35 and the five apertures 85 are
staggered circumferentially with respect bo one ancother. The
radial location of the two parts relative to each ohther need
not be determined or fixed during assembly since the use of
four inlets 36 and five apertures 85 ensures that
misalignment ocours between the inlets and apertures
whatever the relative rotational positioning of the
componants.,

The one or more beverage ingredients are packsd into
the wixing chawber 134 of the cartridge. The density of
packing of the beverage ingredients in the mizing chamber

134 can bhe varied as desgired.

it

The laminate 5 ig then affixed to the outer mewber 2
and inner member 3 in the sawme manner ag described above in
the previous versions.

in use, waber enters the mixing chamber 134 through the
four glotg 26 in the same manner ag previoug versions of the
cartridge. The water is forcsd radially inwardly through
the mixing chamber and mixes with the beverage ingredisnts
contained therein. The product is dissolved or mixed in the
water and formg the beverage in the mizing chawmber 134 and
ig then driven though the apertures 85 into the anmular
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mixing chamber 134. The circumferential staggering of the
four inlet slots 35 and the five apertures 8% ensures that
jets of water are not able to pass radially direétly fxrom
the inlet slots 3€ to the apsrbtures 85 without first
clrculating within the wixing chamber 134. In this way the
degres and consistency of digsolution or mizing of the
product is significantly increased. The beverage is forced
upwardly in the anoular channel 88, through the apertureg 8%
between the struts 87 and into the chamber 90. The beverags
passes from chamber 90 through the inlets 4% betweesn the
support webs 49 intce the discharge spout 43 and towards the
outlet 44 where the beverage is dischargsd into a receptacle
such as a cup. The cartridge finds particular application
with beverage ingredients in the form of viscous liguids or
gels. In one application a ligquid chocolate ingredient is
contained in the cartridge 1 with a visccsity of between
1700 and 3200mPa at awblent tewperature and betwesn 50060 and
10000mPa at 0°C and a vefractive solide of &7 Brix +3. In
another application liguid coffee is contained in the
cartridge 1 with a visceosity of between 70 and 2000mPa at
ambient and betwesn 80 and 5000mPa at 0°C where the coffee

has a total solids level of between 40 and 70%. The ligquid

O

offee ingredient may contain betwsen 0.1 and 2.0% by weight
sodiwn bicarbonate, preferably bstween 0.5 and 1.0% by
weight. The sodium bicarbonate acts to maintain the p
of the coffse at or below 4.8 enabling a shelf-life for
coffee-filled cartridges of up to 12 wmonths.

A fourth version of cartridge I embodying the present

£x)

invention is shown in Figures 30 to 34. The fourth version
of the cartridge 1 is particularly designed for use in
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dispensging ligquid products such as concentratad liguid milk.
Many of the features of the fourth version of the cartridge
1 are the same asg in the previous versions and like numerals
have been used to reference like features. In the following
description the differsnces between the fourth and previous
versions will be discussed. Common features which function
in the sawme wanner will not be discussed in detail.

The cuter wember 2 is the sawe as in the third version
of pvartridge 1 and as shown in Pigures 19 o 23. -

The cylindiical funnel 40 of the inner member 3 is

gsimilar to that shown in the second version of cartridge 1
but with certain differences. As shown in Figure 30 the

b

discharge spout 43 is shaped with an upper frusto-conical
gection 106 and a lower cviindrical section 107, Thres
axial ribs 105 are provided on the immer surface of the
digcharge aspout 43 to direct the dispensed beverage
downwards towards the outlet 44 and prevent the discharged
beverage from spinning within the spout. Conseguently, the
ribg 105 act as baffles. As in the sscond version of
cartridge 1, an aly inlet 71 is provided through the annular

inlat 71

h

flange 47. However, the chute 75 bheneath the air

iz wmore elongated than in the second version

b
i3

A gkirt portion 80 is provided similar bto that shown
the third version of the cartridge 1 described akove.

Betwean 5 and 12 apertures 8% are provided in the rim 84.

Typically ten apertures are provided rather than the five
provided in the third version of cartridgs 1.
An ammular bowl 100 is provided extending from and
integral with the flange 83 of the skixrt portion 80. The
annular bowl 100 comprises a flared body 101 with an open
wpper mouth 104 which is directed upwards. Four feed
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apertures 103 shown in Figures 30 and 31 are locatsd in the

body 101 at or near the.lower end of the bowl 100 whers it

joing the skirt portion 80. Preferably, the fsed apertures
are egul-gpaced arvound the circumference of the bowl 160.
The bowl 100 joinz the skirt portion 80 part-way up its
length such that a discrete gap ie provided between the bowl
100 and the laminate 5 when the carbtridge is zssembled,
Thug, the apsrtures 85 are located below the level of the
bowl 100. As can be seen frowm Pigure 34, vhen the cartridge
1 ie assembled and filled the bowl 100 contains a proporbion

by
H

of the liguid beverage ingredients therein, =ffectively
partitioning that proportion of the beverage ingredients
from the apsrtures 85.
The laminate 5 is of the type described above in the
previous embodimenta.
The assembly procedure for the fourth version of
cartridge 1 is the same as that for the third version.
Operation of the fourth version of cartridoe is similar
to that of the third version. The waber snbters the
cartridge 1 and the mixing chamber 134 in the same manner ag
before. There the water mixes with and dilutes the liguid
product which is then forced out below the bowl 100 and
through the apertures 85 towards the outlet 44 as described
above. The proportion of the liguid product initially
contained within the annular bowl 100 as shown in Figure 34
is not subject to lomediate dilution by the water entering
the mixing cheawber 134. Rather, the diluted liguid product
in the lower part of the mixing chamber 134 will tend to
exit through apertures 85 rather than be forced up and into
the annulay bowl 100 through upper mouth 104. Consequently,
the liguid product in the annular bowl 100 will remain
IPR2023-00502
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relatively concentrated during the initial stages of the
operating cycle compared to the product in the lower part of
the wixing chamber 134. The liguid product in the anoulay
powl 100 drips through the feed apertures 103 under gravity
into the stream of product exiting the mixing chamber 134
through the apertures 8% and below the bowl 10¢. The
annular bowl 100 acts to even out the concenbration of the
diluted liguid product entering the cylindrical funnel 40 by
holding back a proportion of the concentrated liguid product
and releasing it into the exiting liguld stream flow path
steadily throughout the operating oycle as illustrated in

Figure 46a where the concentration of the milk meassured as a

percentage of the tobtal solids present is shown during an

operating cycle of approximately 15 mseconds. Line a

illustrates the concentration profile with the bowl 109

whilat line b iillustrates a carhkridge without the bowl 1006.

Ag can be seen the concentration profile wikth the cup 100 is

more even duving the opesrabting cycle and there is no

immediate large drop in concentration as occours without the

bowl 100, The initial concentration of the milk is typically

30-~35% 88 and at the end of the cycle 10% 88. Thie rasults

in a dilution ratio of around 3 to 1, although dilution

ratios of between 1 vto 1 and § to 1 are pogsible with the

present invention. For other liguid beverage ingredients the

concentrabions wmay vary. For sxample for liguid chocolate

the initial concentration is spproximately 67% 88 and at the

end of the cycle 12-15% 58. Thiaz results in a dilution matio

{ratio of aqueous medium to baverage ingredient in dispensed

heverage) of around § to 1, although dilution ratios of

between 2 teo 1 and 10 to 1 are possible with the presen

invention. For liguid coffee the initial concentration is
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between 40-67% and the concentration at the end of dispense

1-2% 885..This results in a dilution ratioc of between 20 to 1
and 70 to i, although dilution rabios of bebtween 16 to 1 and
100 to 1 are possible with the present invention.

From the annular chamnel 86 the heverage is Forced
under pressure through the aperturs 128 by the back prassure
of beverage collecting in the filtration chamber 13¢ and
chawber 20. The beverage is thus forced through aperture 128

et and into an expansion chambexr formed by the upper

L

as a
end of the discharge spout 43. As shown in Figure 34, the
jet of beverage passes dirsctly over the aiyr inlet 71. &s
the beverage enters the discharge spout 43 the pressure of
the beverage jel drops. As a result air is entrained into
the beverage stream in the form of a multitude of swall air
bubbles as the air ig drawn up through the air inlet 71.

>

The jet of beverage issuing from the aperture 128 is
funnelled downwards to the outlet 44 vhere the beverage ig
dischargsed into a rscspracle such as a cup where the aiy
bubbles form the desired frothy appearance.
Advantageously, the inner member I, ouber member 2,

laminate % and filter 4 can all be readily sterilised due to

comprising tortuous passagewsyg or narrow orevices. Rather,
it is only sfter comjoining the componentg, aftex
sterilisation, that the necessary passageways are formed.
This is parbticularly important whers the beverage ingredient
is a dairy-based product suchk as 1iqﬁid milk concentrate.

The fourth embodiment nf.h&varage carbtridge is
particularly advantagecus for dispensing a concentrated
dairy-baged liguid product such as liguid milk. Previcusly,
powdered milk producte have been provided in the form of
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sachets for adding to a pre-preparsd beverage. However, for
a cappuccino-style beverage it is neceasary to foam the

milk. This has besn achieved previcusly by passing steam
through a liguid milk product. However this necesgitates
the provision of a steawm supply which increasss the aonst and
complexity of the machine used to dispense the beverage.

The usge of gteam also increases the risk of injury during
operation of the cartridge. Accordingly the present
invention provides for a bheverage cartridge having a
concentrated dairy-based liquid product therein. It has been
found that by concentrating the wmilk product a greater
amount of foam can be produced for a particular volume of
milk when compared to fresh or UHT milk. This reduces the
size regquirsd for the wilk cartridge. Fresh semi-skimmed
milk containg approximately 1.6% fat and 10% total solids.
The concentrated liguid wilk preparations of the present
invention contain betwsen 0.1 and 12% fab and 25 to 40%
tatal solids. In a typical example, the preparation
containg 4% fat and 30% total solids. The concentrated milk
preparations are suitable for foaming using a low preasure
preparation machine as will be described below. In
particular, Ifocaming of the wmilk is achieved at pressures
below 2 bar, preferably approximately 1.5 bar using the
gartridge of the fourth embodiment described above.

The foaming of the concentrated milk is particularly
advantageous for beverages such as cappuccinos and milk
shakes. Preferably the passing of the milk through the
aperture 128 and over the air inlet 71 and the optional use
of the bowl 100 enables foaming levels of greater than 40%,
Lx&rexamlv greater than 70% for milk. For liguid choccolate
foaming levels of greater than 70% are possible. For liguid
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coffee foaming levels of greater than 70% ave possible. The
foamability level is measured as the ratio of the volume of
the foam produced to the volume of liguid beverage
ingredient dispensed. For example, where 138.3ml of besverage

which 58.3ml is foam the foamability is

h

is diepensed, ©
measured ag [58.3/{138.3-58.2)1%100 = 72.9%. The foamabllity
of the milk {and other liguid ingr edients}‘is gphanced by
the provision of the bowl 100 as can be seen in Figure 46b.
The foamability of the milk dispensed with the bowl 100
present {line a} is greater than that of milk dispensed
without the bowl pressnt {line D) . This ig because th
foamability of the milk is positively correlated to the
concentration of the milk and as shown in Figure 35a Lhe
howl 100 maintains a higher comncentration of the milk a
larger part of the operating cycle. It is also known that
foamability of the milk is positively correlated to
temperature of the aguecus medium asg shown in Figure 4¢&c.
Thus the boewl 100 is advantagecous since more of the milk
remaing in the cartridge nntil near the end of the operating
cycle when the agueous medium is at its hottest. This agsin
improves fvamability.

The cartridge of the fourth embodiment is also
advantageous in dispensing liquid coffee products.

It has been found that the ewbodiments of heverage
cartridge of the prasent invention adv Wageously provide an
improved consistency of the brewed beverage when compared to
prior art cartridges. Reference ig made ho Table 1 below
which shows the results of brew yields for twenty samples
sach of cartridges A and B containing roast and ground
coffee. Cartridge A is a bevarage cartridge accovding to the

first smbodiment of the present invention. Cartridge B is a
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in the applicant’s

the brewsd

converted Lo s

percentage of soluble solids (%88} using standard tables andg

fermulae.

*

Pl

85

D.TR4

% Yield

{Brix value) +

In the examples below:

o]
b oe

0563,

= (%885 * Brew Volume {(g})/
{100 * Coffas Weight ()}
Table 1
CARTRIDGE A
 Sample | Brew Volume (g)] Coffes Weight ()] Brix % &8 % % Yield
: 1 105.6 6.5 1.58 1,29 20.88
2 104.24 6.5 1.54) 1.33 2138
3 10095 88 1.87) 13 24.08
4 10223 8.5 1,71 1.39 21.80!
5 100,49 8.5 1.73 140 2157,
8 107,54 &5 1.59 429 2139
N 10270 BS o 1,36 21.41
8l BY.7 7 85 1,36, 1,50 2261
9 07,82 8.5 17 138 20.75
10 9783 8.5 1,87 - 1.36 20.40
11 i 8.5 1.78 1440 21.63
12 10664 - 181 138 2147
13 gp.2sl 8.4 1.54] 1.25 19,15
14 97,23 6.5 1,59 1,29 19,35
18] 101.54 88 181 123 923
15 104,28 8.5 1.61 1,31 20,98
17 7.8 B.5 1,73 1.40 21.03
g 100.83 8.5 1,68 138 2144
19 101,67 65 167 1,38 21,20
20 191,32 8.5 188 1.38 , 21.24
AVERAGE | 20.99
CARTRIDGE B
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Sample | Brew Yolume (o) Coffes Welght {g} | Brix %8s M F % Yield
1 190880 88 48T 5 23.39
g o888 BB 188 1,503 22.18

,,,,,,,,,, 3 ged  gs 1.8 1456 22,04
4 9243 s 1,845 2523
5 10028 88 172 1384 ey
g 9505 g5 28 qsst 2480
7\ 69.49 85 1.96 1,581 2419
8l 95.62 8.5 23 1845 27.14)
g 94,28 6.5 2.17 1744 25.29
18 86.13 8B 172 1384 2068
11 96,88 R D E L 1,484 21,82
12 9403 B.5 -3 . 1,767 25,56
13 96.28 85 1.78 1,44 21.34
14 gsasl 8.5 1,86 1579 2349
15 05.3¢ 8.8 1,88 1518 22,28
18 82,73 &5 1,80 1,528 2177
o eal 8.5 1,59 1,283 17.50

,,,,,,,,,,, 18 835 8.8 2.08 1674 24,08
19 100,88 8.5 1,75 1,417 , 22,00
20 84.77 8.5 231 1,809 2477

,,,,,, AVERAGE 2309
Ferforming a t-test statistical analysiz on the above

gives the following results:

Jable 2

t-Tast: Two-Sample Assuming Equal Variances

Mean 2088 23.08
Varance 0.77 504
QOhservations 20 G
Pagled Varance 2.90
Hypothesized Mean Difference B
df 38
t Stat 3,80
P(Te=t} one-tafl £.000188
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+ Critheal one-tadl 1.588
Tt} twvo-tail 8000376
t Crifical twolall 20244 i
Standard Davialion (L8786 2248

The analyeis shows that the comsistency of % y2 leld,
which equates to brew strength, for the cartridges of the
present invention is significantly better (&t a 5%
confidence level) than the prior art cartridges, with
standard deviation of 0.88% compared to Z.24%. This means
that beverages brewed with the cartridges of the present
invention have a more vepeartable and uniforam strength. This
is preferred by consumers who like thair drinks to tastes the
came btime after time and do wot want arbitrary changes in
brew strength.

The materials of the cartridges described above may be
provided with a barvier coating to improve their reaistance
to oxygen and/or moisture and/ox other contaminant ingress.
The barrier coating may also lmprove the resistance Lo

- 1 3 i . F

leakage of the beverage ingredients frowm within the
cartridges and/or reduce the degree of lsaching of
axtractibles frowm the cartridge materials which might
adversely affect the beverage ingvedients. The barriex
coating may be of a material selected from the group of PET,
Polvamide, EVOH, PVDC or a metallised material. Ths barriex
coating may be applied by a number of mechanisms including
but not limited te vapour deposition, vacuum deposition,
plasma coating, co-extrusion, in- ~mould labelling and
two/multi-stage moulding.

A beverage preparaticn wachine 201 for use with the
present invention for use with the above described beverage
cartridges is shown in Figures 35 to 45. The beverage
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preparvation machine 201 generally comprises a housing 210
containing a watey tank 220, a water heater 225, a watey
pump 230, an alr compressor 235, a control Procassoyr, 3 user
interface 240 and a cartridge head 25¢. The cartridge head
250 in turn genervally conmprises a cartridge holder 251 for
holding, in use, the heverage cartridge 1, cartridges
recognition means 252 and inlet and ocutlet pilercers 283, 254
for forming, in use, the inlet 121 and the cutlet 122 in the
beverage vartridge 1.

The housing 210 contains and holds in position the
other components of the machine 201. The housing 210
praferably made in whole or in part from a robust plastics
material such as ARS. Altesrpabtively, the housing 210 can be
made in whole or in part from a metallic material such as
stainless steel or aluminium. The housing 210 is preferahly
comprisas a c¢lan-shell design having a front half 211 and a
rear half 212 which allow access during assembly for fitting
of the machine 201 components and can afterwards be joined
together to define an interior 213 of the housing 21¢. The
rear half 212 provides a recess 214 for the attachment of
the wabter tank 220. The housing 210 is formed with means,
such as detents, abubments, bosses and threaded portions,
for retaining the cowponents of the machine 201 in position
without the need for a separate chassis. This reduces the
overall cost and weight of the machine 201. A base 215 of
the housing 210 is preferably provided with feet for
standing the machine therson in a gtable manner.
Alternatively, the base 215 itself way have a shape forming
a stable sypport.

The front half 211 of the housing 210 comprises a
dispense station 270 where dispensation of the beverage
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takes place. The dispense station 270 comprises a
receptacie stand 271 having a hellow interior forming a dvi ip
tray 272, An upper surface 273 of the receptacle stand ig
provided with a grill 274 on which the receptacle is
pogitioned. The drip tray 272 is removable from the housi ng
210 to ease emptying of the collected water. A rscess 275 is
formed in the front half of the housing 210 above the
receptacle stand 271 to accommadate the dimensions of the
receptacie.

The cartridge head 250 ig located towards the top of
the housing 210 above the receptacle stand ag shown in
Figures 35 and 36. Preferably, the height of the grill 274
velative to the cartridge head 250 can be adjusted to
accommodate different sizes of rsceptacle. It is preferred
that the receptacls is as close to the cartridge head 250 as
posgible, whilst still allowing the receptacle to be

inserted and withdrawn from the dispense station 270, s6 as

it
1]
o
]

te minimise the height that the dispensed beverage h
descend befors contacting the receptacle. This acts to
wminimise spraying and splashing of the beverage and minimise
logs of entrained air bubbles where these are present.
Preferably receptaclies of between 70mm and 110 mm in height
can be inserted between the grill 274 and cartridge head
25¢.

The wmachine user interface 340 is locatsd on the fron
of the housing 210 and comprises a snartfatep button 241,
and & plurality of status indicators 243-246.

The status indicators 243-246 preferably include a

light emitting dicde (LED} 243 to indicate readiness of the

4

machine 201, a LED 244 to indicates if an error has ocourred

A

in the wachine 201 operation, and one -or more LEDS 245-25
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to indicate whether the machine 201 is opsrating in manual
oy automatic medes. The LEDs 243-246 may be controlled ko
illuminate at a constant intensity, to flash intermittently,
or both depending on the status of the machine 201. The LEDg
243-248 may have a varieby of colours including gresn, red
and yellow,

The start/stop bubton 241 conbrols commencement of the
oparating oyvele and is a manuwally operated push-button,
switch or similax.

A volume adjustment control may be provided to allow a
uger of the wmachine 201 to wanmually adiust the volums of the
delivered beverage without altering the other operating
characteristics. Preferably the volume adjustment control
allows an adjustment in volume of plus or minus 20%. The
volume adjustment control may bhe a rotary kncb, a linear
slider, a digital readeut with increment and decrement
buttons, or similar. More typically, volume iz conbrolled by
a user operating the start/stop butbton 241.

& manual power aswitch (not shown! may be provided on
the machine 201. Alternatively, power supply can be
controlled simply by insertion or removal or the powey
supply plug from the mains power supply.

The water tank 220 iz lovabted to the vear of the
housing 210 and is connscted to the vear half 212 of the
mousing 210. The wabter tank 220 comprises a generally
evlindrical body 221 which may be right circular or a
frustum as desired for assthetic reasons. The tank
comprises an inlet for £41ling the tank with water which is
closed off in use by a manually removable 1id 222. An

utlet is provided towards a lower end of the tank which
communicates with the water pump 230. The water tank 220 way
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be made frowm a transparent or translucent waterial bto allow
a consumer to view the guantity of water remaining in the
rank. Alternatively, the water tank 220 way bz nade fyvowm an
cpagque matarial but have provided a viewing window therein.
in addition, or in place of the above, the water tank 230
may be provided with a low level sensor which prevents
operation of the water pump 230 and optionally triggers &
warning indicabor, such as an LED, when the water leval in
the tank descends te a preselected level. The water tank 220
preferably has an internal capacity of approximately 1.5
litresa.

The water pump 230 is operabively sommected between the
water tank 220 and the water hsaber 225 as shown
schematically in Figuve 43 and is controlled by the gontrol
processor. The pump provides a maximum flow rate of 800
ml/min of water ab a maximum pressure of 2.5 bar.
preferably, in normal use, the pressure will be limited to &
bar. The flow rate of water through the machine 201 can be
controlled by the control processor to be a percentage of
the maximum flow rate of the pump by cvale chopping the
electrical supply to the pump. Prefevably the puwp can be
driven at amy of 10%, 20%, 30%, 40%, 50%, &£0%, 70%, 30%, 90%
or 100% of the maximum rated flow rate. The accuracy of the
volume of water pumped ig preferably + or - 5% leading to a
+ or - 5% accuracy in the final volume of the dispensed
peverage. A suitable pump is the Evolution EPE pump produced
by Ulka 2.r.1. (Pavia, Italy). A vrolumetric flow sensor (not
shown) is preferably provided in the flow line aither
upstream or downstrean of the water pusp 230, Preferably,

the volumetric £low ssnsor dg a rolary sensor.
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The water heater 225 is located in the interior of the
housing 210. The heater 225 has a power rating of 1550 W and
ig able to heat water received from the water pumnp 230 Irom
a starting temperature of approximately 20 °C to an
operating tewmperaturs of around 85 o in under 1 minute.
Preferably the dwell time bhetween the end of one operating
aycle and the heater 225 being able to commence a subsequent
operating cycle is less than 10 seconds. The heater
maintaineg the selected tewperaturs to within + oxr - 2 °C
during the operating cyvele. Asg discussed below, the waler
for the cperating cycle may be delivered to the cartridge
fiead 250 ab 83 °C or 93 °C. The heater 225 is able to
guickly adijust the delivery temperature to either 83 °C ox
83 °¢ from a nominal water temperature of 85 °C. The heaterxr
225 comprises an over-temperature cubt-off which shuts off
the hester if the temgeratﬁre exceads 58 °C. Water oulkput
from the heater 225 is fed to the cartridge head 25¢ and
cartridge 1 by meang of a thres-way valve. If the pressurs
of the water flow ig acceptable the wabter is pasesd Lo the
cartridge 1. If the presgsure lg below or above predetermined
limits then the water is diverted by means of the three-way
valve into the drip tray recovery receptacle 270.

The air cowprassor 235 is opevatively comnected to the
cartridge head 250 by means of a one-way valve and
conkrolled by the control processor. The alr compressor 235
provides a maxisum flow rate of air of 500 ml/min at 1.0
bar. In use a working volume of 35 wmi is pressurised to 2.0
bar. Preferably, the aly compressor 235 can produce two flow
rates: a Fast {or maximunm) f£low rate and a slow flow rate.

The contrel processor of the beverage preparation

Lci

machine 201 comprises a processing module and a wmemory. The
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control processor is operatively comnected te, and controls
cperation of, the water heater 225, watey pump 230, air
compressor 235 and user interface 240C.

The memory of the contreol processor includes one or
more variables for one or wmore operational parameters for
the heverage preparaticn machine 201. Im the illustrated
erbodiment the operaticnal parameters are the temperature of
the water passed through the beverage cartridge 1 during th
operating stage, the speed of charging the beverage
cartridge 1, the presence or otherwise of a soak step, the
total dispensed volume of the beverage, the flow rate of the
water during the discharge stage, and the flow rate and
pericd of the purgs stage.

The variables for the operational parameters ave stored
in the memory. The cartridge 1 comprises a code provided on
or in the cartridge 1 repregenting the opsrabtional
parameters reguiraed for optimal dispensation of the beverage
in that carbtridee 1. The cods is in binary format and
comprises a plurality of data bits corvsgponding to the
variables stored in the control procesgor memery. Table 3
illustrates how 13 bits of data can be used bo represent the

necesgary variables for the operational parameters described

ahove.
Table 3
Bit Parmecer '”D”ascriptian 77777777777777777777777777777777
¢ & 1 Water temperature | 00 = cold
41 = warm
10 = 83 *°C
i1 = 83 °C
2 & 3 | Cartridge charge 00 = fast charge with scak
81 = fast chavge without soask
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11 = slow charge without sosk

4, 5, & & 7 | Beverage volums 0000 = S0 ml
0 mi

ot
ek
ol
Iy
#

10
e
<
2]

ot

B, 5 & 10 Flow rate 000 = 30%
| 901 = 40%
810 = S0%
911 = G0%

108 = 70%

1L = 80%
116 = 30%
131 = 100%
11 &12 Parge 00 = slow Liow/short perisnd

%
81 = slow flow/long perdod

16 = fast flow/short period

11 = fast flow/laong psricd

The code on or in the cartridge 1 will normally

comprises one or more extra dats bites for error checking. In

a

one example a 15 bit code is provided. For example, using

Eed

the variablsg listsd in Table 3, a carktridgs 1 bearing the
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code “100010001111904 would have the following operationasl
paraneters:

10 Water tempersture of 83 °C

a0 Past charge with soak

1000 Dispensed drink volums of 150ml

11t - Flow rate equals 100%

10 Fagt alr flow purge/short period.

Thus, unlike in previous beverage preparation machines,
the memory of the control procsssor does not store

operational instructions for beverage cartridges based on

o

he cartridge btype, i.e. instructions for a coffae

artridge, instructions for a chocolabte cartridgs,

0

instructions for a tea cartyidge etc. Instead the mewcry of

the control processor stores variables for adijusting the

individual operational parameters of the operating cycle
This has & number of advantages., Firstly, a greater degree
of control of the dispensation cycle can be exercised. For
example, slightly different opsrational parameters can be
used for different grades or blends of coffse rabher than
using the same parameters for all types of coffes. Prior
coding solutions relving on stoving instructions by
cartridge type rather than by individual parasmeters are
unsuited to such subtle differences in opsrating oyoles for

imilar beverage types becsuss they quickly consume the

w

-

=
availakle storage space in the coding medium and conbrol

-

processor. Secondly, the coding method of the present
invenkion allows for new beverage cartridge types to be used
in pre-exisbing beverags preparatlion machines even where the
oparational paramebers for the operating cycle for the new

beverage cartridge 1 are only decided upon after sale of the

P

beverage preparabion machine 201 Thisg is becausge the
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control processcr of the beverage preparation machine 201

does not ne=d Lo recognise that the beverage is of a new

type. Rather the operational parameters of the operating

aycle are gebt without diveect reference to the beverage type.
Hence the coding method of the present invention provides

i T

excellent backward compatibility of the beverage prepavation
machines for new beverage types. In contrast, with prioxr
machines, the manufacturer is rvestricted to dispensing a new
beverage type using one of the pre-existing dispensation
cycles as determined by the in-market pachines.

The cartridge head 250 ls shown in Figures 33 teo 43,
The cartridge holdexr 251 of the cartridge head 250 cowprises
a fixed lower part 255, a rotatable upper part 256 and a
pivotable cartridges mount 257 positioned inbetween the fized
lower paxt 255 and the rotatable upper part 256. The upper
part 256, lower part 255 and cartridge mount 257 are rotvatad
about & common hinge axig 238. Figurss 392 to 42 show the
cartridge holder 251 with some components of the machinse 201
omitted for clarity.

The rotatable upper part 2%8 and pivotable cartridge
mount 257 are moved relative to the fixed lower part 255 by
means of a clamping mechanism 280. The clamping mechanisw
280 comprises a clamping lever having first and saeond
members or parts 281 and 282. The first part 281 of the
clamping lever comprises a U-ghaped arm which is pivotably
mounted to the upper part 255 at two first pivot points 283,
one on each side of the cartridge holder 251.

The second part of the clamping lever comprises two
over-centre arme 282, cne on each side of the cavtvridge
holder 251 which are each pivotably mounbted to the uppex

part 256 at a second pivot point 285 located on the hinge
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axie 258 coupling the upper part 256 to the fixed lowexr part
2585. Bach over-centre arm 282 is a reciprocal member
compriging a oylinder 282a, a stem 282k and & resilient
sleave 282c. The cylinder 282a has an internal bore and is
ratatably mounted at one end at the hinge axis 258, A first
end of the stem 282b is slidingly recesived in the bore of

a3

b2
=3
Bt
21}

the cyvlinder 282a. The opposite end of the stenm
rotatably mounted to the U-shaped arm 281 at a thirxd pivot
point 288, The third pivot points Z86 are unconnzcted Lo,
and freely moveable relative to, the upper part 255 and
lowey part 258. The resilient slesve 282¢ iz mounted
axternally on the stew 282b and extends, in use, batween
sbhutment surfaces on the oylinder 382a and stem 282h. The
resiliant sleeve 282¢ accommedates shortening of the over-
centre arm 282 bubt biagss the over-centre arm 282 into an
extendsd configuration. Movemsnt of the third pivot points
286 towarde and away from the hinge awig 258 ig thus
pessible by relative movement of the stems 282b in the
oylinderes 282a. The resilient sleeves 282c¢ are preferably
Formad frowm silicone.

The U-shaped arm 281 extends arcund the front of the
cartridge holder 251 and comprises two downwardly dependant
hook members 287, ons on each side of the cartridge holdex
251, each comprising a cam surface 288 facing the hinge axis
258, The fixed lower part 255 of the cartridge holdexr 251 is
provided with two bossses 25%, or detents, located one on
each side of the lower part 255 abt or nesy a front edge 260
thereol aligned gemerally with the hook members 287.

As shown in Figure 39, the U-shaped arm 281 may be

formed from a ons pierce plastics moulding comprising an
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argonomic hand grip and the hook mewmbers 287 integral to the
arm.
The cartridge mount 257 is rotatably mounted between

the upper and lower parts 25%, 256 of the cartridge holder

recess 2%0 which regeiveg in use the beverage cartridge 1.
The recesg 290 includes an irrvegularity 2%1 for
accommodating the handle portion 24 of the beverage
carbtridge 1 which also acts to prsvent rotation of the
beverage cartridge 1 in the cartridge holder 251. The
cartridge wmount 257 is sprung relative to the fixed lower
part 255 such that in the open positicon, as shown in Figurs
41, the cartridge mount 257 is bilased out of contact with
the fixed lower part 255 so that the cartridge mount 257 is
moved out of contact with the cutlet and inlet piexcer
memberg 254, 252. The cartridge mount 257 ig provided with
arn aperibure 282 for recaiving therethrough the inlet and
wublet plercers 253, 254 and a head 300 of the cartridge
recognition means 252 when the cartridge mount 257 is moved
into the closed position.

The upper part 255 conprises a generally ciroular body
310 housing a cvircular viewing window 312 through which a
consumey can view the beverage cartridge 1 during an
operating cyoie and also visually confirm whether a

3

cartridge 1 is loaded in the machine 201. The viewing window

312 is cup-~shaped having a downwardly dirscted viwm 311 which

engages and grips the flange 35 of the beverage cartridge 1

against the lower part 256 when the cartridge holder 251 is

closad. Ab the same time Cthe window 312 contactg the cloged

top 11 of the cartridge 1. B wave gpring (not shown} is

positioned between the viewing window 312 and the clroular
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body 310 to enable the viewing window 312 to move axially
relative to the cireular body 310 by a emall degree. Tthe
pressure exerted bv the rim 311 on the flange 35 and by the
window 312 on the closed top 11 ensures a fluid tight seal
between the cartridge 1 and the cartridge holder 251,

the inlet and outlelt

]

sg

[

The lower part 258 compr
plercers 253, 254 and the head 300 of the cartridge
recognition means 252. The inleb plercer 253 comprises a
hollow needle-like tube 260 having a sharpened end 261 for.
perforating the laminate 5 of the beverage cartridge 1 in
uge. The inlet plercer 233 iz in f£luid communication with a
water condulit 262 as shown in Filgure 42 which passes through
the lowey part 255 and iz comnected to an oublet condult 2863
of the water heabter 225. The outlebt plercer 254 is similar
in type to the outlet pilercer describéed in the applicant’s

Burcpean patents EP 0§ 38% 141 and EP 0 334 572 and comprises

3

an copen ended cylinder 284 of circular or D-shaped cross-
bt

zection having dimensions largsr than the dischargs apoul
43, An arcuate portion 255 of the upper end of the outlet
plarcer 254 is servated to plerce and eventually cut the
laninate of the beverage cartridge 1. The remainder of the
upper and is cubt back longitudinally of the cylinder at
least to the base of the tewmth 266 of the serrated portion
to fold or pull the cut laminate 5 awsy from the outlet
aperture before the besverage ig dispensed therethrough. The
cublet pilercer 254 pisrvces the laminate 5 externally of the
discharge spout 42 and when the cartridgs wmount 257 is in
the clcosed position, reste in the annulus betwssn the
discharge spout 43 and the outer wall 42 of the discharge
funnel 40. The outlet piercexr 254 folds back the out

laminate 105 into the annulus. Thereby both the cublest
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plercer 254 and the cub laminate 105 are held oub of the way
of the dischargsed beverags
The outlet pilercer 254 ig survounded by a ledge 254a
which is raised f&luﬁl?& to its surroundings by O.5mm.
Advantageously, the ocutlet plercer 254 is removable
from the lower part 255 to enable it to be thoroughly
cleaned, for examples, in a dighwagher. The removable cutlet

plercer 254 is received in a recegs 267 in the lower part

255 wheve it le seated. The inleb piercer 253 andfor the
outlet plercer 254 may be made of a wmetal, such as stainless
steel, or from a plastics material. Advantageously, the use

3

of plastic cutting elswments is enabled by use of a laminate

511

which ig able to be punctured and cut by a non-metallic
material. Conseguently, ths pisrcers 253, 254 can be made
less sharp which lowers the risk of inijury to the consumer.

addition, plastic plercing elements are not prone Lo
rust. Preferably, the inlet pilercer 253 and the cutlet
plarcer 24 are formed as a single, integral unit which is
removable from the lower part 25S.

In use, the upper part 258 of the cartridge holder 281
iz movable from an open position in which it is orientated
vertically orx towards the wvertical as shown in Filgure 38, to
a closed position in which it is orientated substantially
horigentally and in interengagement with the fixed lower
part 255 and cartridge wount 257. The upper part 25§ is
moved from the open to the closed positions by operation of
the clamping lever. To close the upper part 255 a user takes
hold of the clamping lever by the U-shaped arm 281 and pulls
downwards. Consequently, the upper part 256 rotates which
first brings the xim 211 of the viewing window 312 into

contact with the flange 35 of the beverage cartridge 1 in
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the cartridge mount 257 and the window 312 itself inta
contact with the closed top 11 of the cartridge 1. Continued
rotation of the upper pavrt 256 yotates the upper part 25§
and cartridge mount 257 down inbto contact with the lower
part 255. Purther rotation of the U-shaped arm 281 causes
the U-shaped arm 281 to rotate relative to the upper parkt
256 and the lower part 2%% resulting in the hock members 287
of the upper part 256 engaging the bosses 259 of the lower
part 355 with the cam surface 288 riding over the bosses
259. During thisg last stage of rotation the cartridge 1 is

artridge mount 257 and the viewimng

P

the
window 31Z. As a result, the viewing window 312 is moved
axially relative to the circular body 310 of the upper part
256 against the blas of the wave spring. This movement
allows for a take up of tolerances in the beverage cartridge

1 and peverage preparabtion machine and ensures that the
amount of compressive Tforce applied to the cartridge is kept
witiin an acceptable range. The clamping force of the
mecharnism as moderated by the action of the wave spring
ensures a clamping pressure on the cartridge of betwesn 130
and 280N. Preferably the force is approximately 200N. A
force less than about 130N dosg not provide an adeqguate

gseal, whilst a force greater than about 280N leads to

plastic failure of the cowponents of the cartridge 1. During
closure of the carvtridge head the laminate 5 of the
cartridge 1 ig tensioned as it is brought into contact with
the ledge 254a surrounding the outlet piercer 254 which
causes the laminate 5 to flex out of plane as the distal end
of the outer tube 42 of the cylindrical fumnnel is moved
upwardly by 0.5mm relative to the flange 35. This wovement

also ensures that the great majority of the compressaive
IPR2023-00502
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force applied to the cartridge acts through the central
ragion of the cartridge 1 through the load-bearing inner
member 3. In the closed pozition the cartridgs 1 is thus
clamped around the flange 3% by means of the rim 211 of the
viewing window 312 and firwly clamped hetwsen the closed top
il of the cartridge and the outer tube 42 of the inner
menber 3 by contact with the viewing window 312 and the
ledge 254a. These clamping forces help prevent Ffailure of
the cartridge 1 during pressurisation and also ensure that
the inper mewber 3 and ouber member 2 ave fully seated
relative to ong another and thus that all internal
rassageways and apertures remaln at thelr intended
dimensions even during internal pressurisation.

An iwaginary datum line can be drawn between the first

and second pivot points 283, 28% of the cartridgs holder

<

251. Ag can be seen in Figure 41, in the open position the

o

hirxd pivot pointe 286 are located on the aside of the datum
line nearest the fixed lower part 255. Ag the upper part 258
reaches thes closed position, the third pivot points 286 of
the clamping lever pase through the datum line doining the
first and second pivol poinbs 283, 285 to the opposite side
of the line, furthest from the fixed lower part 285,
Consaequently, the U-shaped arm 281 ‘anaps througlh’ {rom a
firast stable position to a second stable pogition. The snap
through action ig accommodated by shortening of the over-
centre ayme 282 and conseguential compression of the
resilient sleeves 282c. Once the third pivet points 286 ave

past the imaginary datum line then recovery of the regilient

slzeves 282¢ acts to continue the motion of the third pivo

points 288 away from the imaginary datum line. The clamping

iever thus has a bi-stable operation in that the lever is
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stable in the open or closed positions but unstable at the
point when the third pivot points 285 lie on the imsginary
datum line joining the first and second pivot points 283,
285, Thus, the snap-through action of the clamping lever
provides a positive closure mechanism which leads Lo a
definite closure action wherein in the final stages of the
clamping lever’s rotation, the snap-through action of the U-
ghaped arm 281 and second arms 284 forces the hook membsre
287 firmly into engagewment with the bosses 259, In
addition, the resilient sleeves 282¢ provide a reaistance to
re-opening of the upper part 256 since a minimum force ig
required to compress the sleeves 28Zc sufficiently to move
thre third pivot points 288 back into line with the datum
line Joinding the first and asscond pivolb poinks 283, Z8%.
Advantagecusly, the interengagement of the hook members 287
and the bossges 259 prevents separation of the uppeyr and
lower parts other than by rotation of the clamping lever.

This is useful in preventing opening of the cartridge head

%)

50 during operabion when the cartridge head 250 is subiject
to internal pressurisaktion.

The purpose of the cartridge recognition means 252 is
o allow the machine 201 to rascognise the type of beverage
cartridge 1 that has been inssrted and to adjust one or more
operational parameters accordingly. In & typical ewbodiment,
the cartridge recognition weans 252 comprises an optical
barcode reader which reads a printed barcode 220 provided on
the laminate 5 of the beverage cartridge 1 as shown in
Figure 45. The barcode 320 iz formed from a plurality of
bars of contrasting colour. Preferably the bars ars black on
a white background to wmaximise the contrast. The barcode 320
183 not required to conform to a published standard but a
IPR2023-00502
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standard format for barcodss, such as BAN-13, UPC-A, oY
tnterieaf 2 of § may be used. The optical barcode reader
comprises one or more LEDs 321 to illuminate the barcode
320, a focusing lens 322 to acquire an image of the barcode,
a charge coupled device (CCD) 323 for producing an
elactrical signal representative of the acquired image and
support circuitry for the LEDs and CCD. The space in the
lower part for sccommodating the barcode reader is limited.
A mirror or mirrors 324 may be used to reflect the light
from the LEDs 321 to a focussing lens which is not located
in the lower part 255. Schematic arrangements are shown in
Figures 44a and 44b. The lower part 255 comprises an

. alze as the barcgede 320 on

B

aperture 328 which is the sam

f]

&
the beverage cartridge 1. In use the electrical gignals
produced are decoded by signal procesging software and the
reeults Forwarded to the control processor. The software can
recognise whether the read of the barcede contalned errors.
The barcode 320 may be rescanned a number of tinmes bafore an
error message is presented to the consuwner. If the machine
201 is unable to read the barcode the consumer is able to
use the beverage cartridge 1 to dispense a beverage using a
manual mode of operation.

The cartridge head 250 alse includes a cartridge sensor
for detecting whether a cartrvidge is preseant in the
cartridge holdexr 251.

The cartridge head 25¢ also includes a logk sensor
which detecits whether the waxbrque holder 251 is properly
closed. Preferably the lock sensor comprises a micro-aswibtah
which is triggered when the cartridge holder 251 is closed
and locked. Preferably the cartridge seunsor and lock sensor

are connected in series such that the output of hoth sengors
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must be sabtisfactory, i.e. cartridge present and mechanisn
lockad, before the operating cvele man be commenced.

Operation of the machine 201 comprises insertion of a

>

beverags cartridge 1 into the cartridge head 258, carrying
out an operating oycle in which the beverage ig dispensed
and removal of the cartridge 1 from the machine.

The operational behaviocur of the wmachine 201 is
determined by software smbedded in the control jexawiolt-F-Tek ol
Uperation of the machine can be described in terms of
‘Stateg’, wherein the machine 201 will normally exist in a
particular Stabte until an event occurs to change the State,
a step called a State transition.

Table 4 shows a State Transition Table which
illustrates the States and State transitions for one

empodiment of the beverage preparation machine 201.
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Table 4
State ' Temperature | Lock Carlridge Water | Water | StartSto
| Description | Sensor Sensor favel lflow ip
‘ | varlable indicator | rate

8 {OK, NOK, ;

B { CLR)

[75] ]

T WATER > or =85 golo | Closed MIA Low golo | NfA No
HEATING 2 [Cartridge 10 | Agtion

Sensors

readpod(}]

Cper

[Cartridge

Sensor

=LR] ‘

2 | WATER <85 goto & Closed: Cartridge Low gote | N/A No
READY fCartridge | Sensor=0K | 10 Action
if timeout Sansor= {gotod
10mins goto 8 raadpod(}]

QOpen: | Carlridge
{Carlridne | Sensor
Sensor =NOK gote 3
N2 1 TR R MU SR R

3 [ READYTO NIA Open: NIA Low goto | NiA Goto 5
BREW AUTO | {temperature | [Cariridge 16

controlled in Sensor
background) ={CLRY
goto 2

4 1 BREWIN BIA, Opert NIA Low golo | No Watar off
PROGRESS flemperature | {Carlridge 10 flow goto &
AUTC cortrolled in Sensor goto
[Run Brew hackground] =CLR] 10
Siate] goto 10
goto 7 7 7 7 .

5 | BREW WA Open: NIA Low goto | NiA Coto B
SUSPENDED | Heroperature | [Carlridge 10

controfled in Sansor
haokground] =CLR]
goto 10

8 | READY TO RULN Qpen: NiA Lowgolo | NA | Waler
BREW {temperature  { [Carlridge 16 1 £n]
MANUAL sontraliad in Sensor Golo 8

batkground] =(CLR]
goto 2
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64
7 | BREW IN NIA TQpens | NIA Low goto | No Release |
PROGRESS ftemperature {Cartridge 10 Row dgolo 7
MANUAL conirolled in Sensor | goto
background] | =CLR] 10
goto 10
8§ | PURGE N/A Open: I NIA No action | /A | No
Water off; air Remperature {Cartridge Agction

ofn, timeout n controliad in Sensor
sec then goto | background} =CLR]

g1 goto 10

8 | BREW DONE | NA { Opengoto | NJA Lowgolo | N/& | Golo 9
fair purge) | lemperatire | 2 ‘ 10 ‘
{Carlridge controlfed in ‘

Sensor =CLR] | background]
i imeout 10s

golc 2
10 | STANDBY N/A Open: NIA Eowgoto | NiA | Golot
fheater off] [Cartridge | 10
‘ Sensor
=i R}
goto 1
Cloged:
[Cartridge
Sengor =
7 readpod(}] .
11 | ERROR N/A NIA NFA Nia N/A NiA
Power offfon
required to
clear
12 | WATER LOW Low goto
10

The following example illustrates an operating cycle to
exemplify the use of the Stats Trangitions by the contrel
Processor.

It ds assumed that the machine 201 is initially
switched off and with no cartridge 1 inserted in the
cartridge head 250. When the machine 201 ig ewitched on the
conkrel processor is in State 1. The water heabter 225% is
itched on. Once the temperaturs reaches 8% *C the contro
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procagsor transite to Stake 2. If abt any time during State 1
ar Z the cartyidge holder 251 ia closed the lock sensor will
e triggered to send a gignal to the control processay
indicating that the cartridge holder 251 is properly closed.
The control processor then inkterregabtes the cavtridage sensor
by sending s ‘yeadpod’ instruction. The cartridge sensor
refturns a signal to the control processor indicating whether
a cartridge is in place in the cartridgs holder 251. If no
cartridge is present the control procesacor transits to State
3 where it remains in a readiness state until the cartridge
holder 281 is veopened at which point the control procsssor
transits back to State 2. If a cartridge 1s present in Stat
2 then the control processor btransits to State ¢ and
operation is comuenced automatically. During Statss 4 to 8
the water temperature is conbtrolled in the hackground bo
remain within the regquired tolerance range of the desired
temparature as set by the operational parametsrs set by the
barcode on the bheverage cartridge 1. Once the discharge
stage of dispense is completed an air purgs is commenced in
State 8. Once thne alr purge is completed the operating cyclie
is completed and the machine enters to standby mode in State
10.. If, during operation, an exrcy occurs then ths processor
transits to State 11. If a low water level iz detected then
the processor btransits ko State 12,
Ta insert the cartridge 1 the cartridoe holder 251 is
opened s described above to expose the cartridge mount 257.
The cartridge 1 is then plaved on the cartridge mount 257
received within the recess 2%0 such that the handle 24 of
the cartridge is lcocated in the irxvegularity 221. The
optical or magnetic barcode 220 of the cartridgs 1 is
orientated divectly above the aperturs 326 in the cartridge
IPR2023-00502
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mount 257. The cartridgs holder 251 i3 then closed by

operabion of the vlamping lever as described above. During

closure the inlet and oubtlst pilercers 253, 254 pierce the

laminate 5 of the cartridgs 1 to form the cartridge inlet

5 121 amd ouklet 122. As described above the laminate 5 ocut

by the cutlet plercer 254 is folded up into the amnulus
surrounding the discharge spoub 43. When closed the
cartridge holder 251 grips the cartridge 1 around the rim 25
betwean the cartridge mount 257 and the uppser part 256 and

10 between the window 3211 and the top 11 of the cartridge 1 to
form a fluid tight seal of sufficient integrity to withstand
the pressures developed during the operating cycle.

To commencs the operating coyole the consumer operates
the starkt/stop button 241.

15 The operating cycle cowprises the steps of cartridge
recognition and the discharge ayole,

Cartridge recognition is performed by the optical
cartridge recognition means 252 as dsseribed above agsuming
that the outputs from the cartridge senscr and lock ssnsmor

20  arve gatisflactory. Once the barceds 320 has been decodsd the
operational parvameters of the machine 201 are adjusted by
the control provessor. The discharge oycle is then
auvtomatically commenced.

The discharge cycle has four main stages, not all of

25 which are used for all beverage types:
{4} Pre~wet
{i1) Pauge
{111} RBrew/Mixing
{iv) Purge
30 In the pre-wat stage the cartridge 1 is charged with

wabter from the watsr storage tank 220 by means of the watar

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 103 of 421



in

fd
in

25

WO 2004/065258 PUE/GBI4/000276
&7

pump 230. The charging with water causes Lhe beverage
ingredients 200 in the filtraticon chamber 130 to bhe webted.
The charging may take place at a “fast” flow rate of 600
ml/min or a “slow” flow rake of 325 ml/min. The slow
charging rarte is particularly useful for cartridgss
containing viscous liguid beverage ingredients where the
ingredients raguire some dilution before they are able to be
pumped at a higher volume flow rate. The volume of water
injectad into the cartridge 1 is selected to ensure that
water or beverage does not drip out of the cartridge outlet
122 during this stage.

The pause stage allows the beverage ingredients 200 to
goak in the water injected during the pre-wst stage for a
predetermined period of time. RBoth the pre-webtting and
soaking stages are known to increase the yield of the
extractibles from the beverage ingredients 200 and to
improve the end flavour of the beverage. Pre-webting and
goaking are particularly ussd where the bsverage ingredients
are roasgt and ground coffee, ‘

In the brew/mixing stage water is passed through the
cartridge 1 in order to produce the beverage from bthe

beverage ingredients 200. The tempervature of rthe water is

o

determined by the control preocessor which sends instructions
to the water heater 225 to heat the water passing from the
watey tank 220 to the carbridge head 250. Watexr enters the
lower part 255 of the cartridge holder 281 through the
conduit 262 wia the inlet valve and the inlet pilercer 283
into the inlet chamber 128 of the beverage cartridge 1.
Brewing and/or mixing and subssquent dispensing of the

.

beverage from the beverage cartridge 1 is as describsd above
with reference to the versions of the beverage cartridge 1.
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The air purge comprises the blowing of pressurissd air
through the beverage preparation machine and the beverage
cartridge 1 to ensure that all beverage is dispensed and
that the flow path is cleared ready for dispensing another

5  beverage. The alr purge does not commence immediately on
cegsation of the brew/wixzing stage to allow for the majority
of the fluid to clear the flow path. This prevents an
unacceeptable spike in internal pressure on commencement of
the air purge.

10 In normal operation a user manually stops the wachine
201 by operating the start/stop bubton 241.

Once the operating oycle has been completed the
consumer removes the cartridge 1 by opening the cartridge
holder 251 and manually removing and disposing of the

15 ecartridge. Alternatively, the machine 201 wmay be provided
with an automatic sjection mechanism for removing the
cartridge automatically on opening the cartridge holdexr 251.

As described above, two or move of the beverage

cartridges are used in combination according to the present

20 invention to produce a wide variety of beverages including
ingorporabing the advantage of dispensing a liguid daixy-
based beverage portion from a carbridge of the same overall
size as the carbridges used to prepare the remainder of the
beverage. Thus a single beverage preparation wachine may be

25 used with all types of cartridges since the interface
betwesn the cartridges and the wachine are the same
irrespective of the beverage ingredisnte contained in the
cartridges.

The delivery times for beverages using the machine 201

30 and cartridges 1 are typleally bebtwesn 10 and 120 seconds,
praferably 30 to 40 secxonds for ryovast and ground cofiese,
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between 5 and 120 seconds, preferably 10 to 20 seconds for
chocelate and betwaen 5 and 120 ssconds, prefervably 10 to 20
geconds for milk.

The machine 201 may alsc advantageously comprisge a

memory in operative communication with the con Erol processsy

(83

that astores information on the type of beverages digpeased by
a user. The operating cycle of the machine 201 may then be
adjusted for the next vartridge 1. This is aspecially
advantageous where two or more beverage cartridges 1 ave

10 used sequentially to form a beverage. For sxample a coffes
cartridge may be dispensed followed by a milk cartridge to
form a cappuceino besverage. Alternatively a chocolate
cartridge could be used followed by a milk cartx ~idge Lo
produce a oreamy hot chocolate beverage. BY WEING & MEenery

1% that stores information on the first beverage dispensed, the
manner of dispensing the second cartridge, say a milk
cartridge, way be altered to achleve an optimum beverage. In
the above example the milk dispensed for hot chocolate wmay,
typically, be diluted less than the milk added to the

20 coffes. In addition, the wilk dispensed for chocolate may
be dispensed ab a slower flow rate to legsan the degree of
foaming of the beverage. Many combinations of cartridges are
possible and operating parameters as will be obwious to the
skilled person. In addition, the wemory may be used to

95  allow the machine 201 to ‘predict’ the type of beverage that

53]
7

a user will next want to dispens example, if a usey

{l’}

. Pos
predominantly drinks one beverage type then the machine can
ipstruct the water heater to remain ab the optimum

temperature for that beverags type.
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A cartridge (1) containing one or more liguid beverages
ingredients {(200) and being formed from substantially
air~ and water-impesrwmeable waterials, the cartridge
comprising an inleb (121} for the introduction of an
aqueous medium into the cartridge, a compartment (134}
containing the one or more liguid beverage ingredients
and an oublet {122) for a beverage producsd by dilution
of the ons or wore liguid beverage ingrediente by the
aquecus medium, characterised in that the compartment
includes meanas for controlling dilution of at least =
propoxtion of the one or wmore liguid beverage
ingredients on introduction of the agueous wediuwm into

the compartment.

A cartridge (1) as claimed in claim I wherein the means
for controlling dilution delays dilution of at least a
proportion of the one or more liguid beverage

ingredients on introducticon of the aguecus wmedium into

the compartment.

A cartridge {1} as claimed in claim 1 or claim 2
wherein, in usge, an aguecus wmedium flow path is
establighed frowm the inlet Lo the oublet, the means for
delaying dilution comprising & partition {100} which
hinders entry of at least a proportion of the one or
more ligquid beverage ingredisnts into the agueous

medium flow path.
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A cartridge (1) as claimed in claim 3 wherein the
partition {(100) comprisges one oOr wmore aperturss (103}
for controllably releasing the at least a proporiion of
the one or wore liguid beversge ingredients into the

agueous medium flow path.

A gartridge {1) as claiwmed in claim 4 wherein four

aperbturss {103) are provided.

A cartridge (1) as claimed in any of claims 3 to B
wherein the partition comprises a cup-shaped member
having an open mouth (104) directed away from the

~

agquecus wmedium £low path.

A cartridge (1) as claimed in claim § wherein the cup-

shaped member ls annular.

A cartridge {1} as clalwed in claim § or claim 7
wherein ons or more apertures {103} are provided at or

near a ptase of the cup-shaped mewmber.

A cartridge (1) as c¢laimed in claim 8 whereln the at
least a proportion of the ligquid beverage ingredienta
in the cup-shaped member (100} drain by gravity through

the one or more aperburez {(103) in use.

A cartridge (1) as claimed in claim 2 vherein the oup-
ghaped member is spaced from a bottom of the cartridge,
such that the agueous medium flow path passes between

the oup-sghaped member and the bobttom of the cartridge.
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18.

28

& cartridge (1} as claimed in claim 10 wherein the at
least a proportion of the ligquid beverage ingredients
in the cup-shaped member (100) drain by gravity through
the one or more apertures (103) in use vertically
downwards inte the aguecus wmedium flow path.

A cartridge {1} as claimed in any of claims & to 11
comprising an inner wember {(3) and an outer membexr (2},
wherein the imner wmember comprises the cup-shaped

menbear.

A cartridge as claimed in any of claims 3 to 12 furthexr

comprising means for producing a 3

ik

t of the beverage,

wherein said meang for producing the jeb of the
baverage comprises an aperture {128} in the agqueous

medium £low path.

A cartridge as claimed in claim 13 as dependent on
claim 11 wherein the aperture (128) ig delimited by an
interface between the immer wmenber and the outer

mamber.

A cartridge as claimed in claiw 13 or claiwm 14 further
comprizing at least one inlet {71} for air and means
for generating a pressure reduction of the jet of
beverage, whevreby, in use, air from the at least one
ailr inlet is incorporated into the beverages as a

plurality of small bubbles.
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24,
20

2%,
25 23,

23,
30

A cartridgs {1} as claimed in claim 15 wherein the at
least one alvr inlet {71) is providsd in the inner

menber downstream of the aperture {(128).

A cartridge {1} as claiwmed in claim 16 wherein the at
least one ailr inlet {71) and means for prcduaing &
pressure reduction in the jet of beverage produces a
foaming of the one or more liguid beverage ingredients

of greatexr than 40%.

A cartridge (1) as claimed in claim 17 wherein the

feoaming ia greater than 70%.

A cartridge (1) as claimed in any preceding claim

wherein the cartridge is disc-shaped.

A cartridge {1} as claimed in any preceding claim
wherein the ocuber member and/or inner member are Formed

from polypropylens.

A cartridge (1) as claiwed in any preceding claim
wherein the outer wmember and/or inner wember is formed

by imjecticn moulding.

A cartridge (1) as claimed in any preceding claim
wherein the liquid beverage ingredient is a

concentrated liguid milk composition.

A cartridge {1} as claimed in claiwm 22 wherein the
concentrated liquid milk contains between 25 snd 40%
total solids.
IPR2023-00502

Nespresso USA, Inc. Ex. 1002 Part 2
Page 110 of 421



1¢

20

R
1921

WO 2004/065258 POT/GR004/600276

24 .

27,

28.

A cartyidge {1} as claimed in claim 23 wherein the

concentrated liguid milk containg 30% total golids.

A cartyridge (1} as claimed in any of claims 22 to 24

1

wherein the concentrated ligunid milk conkains hetwesn

0.1 and 12% fat.

A cartridge (1) as claimed in any of claims 1 to 21
wherein the one or more liguid beverage ingredients are
selected from the group of cocoa salids, coffee, tea,
gweeteners, cordials, flavourings, alcocholic beverages,

flavoured wmilk, fruit +duices, sguashes, sauces and

desgerts.

A method of dispensing a beverage from a cartridge {1}
containing one or wmore liguid beverage ingredients
{200} during an operating cvole, comprising the steps
of passing an agueous wmedium through the cartridge to
form a beverage by dilution of said one or more
beverage ingredients, and dispensing the beverage into
a receptacle, wherein the one or more liguild
ingredients as dispensed has a concentration at the
gtart of the operating cycele of betwesen 30 and 70%
total golids and & concentration at the end of th

cperating cycle of between 1 and 15% total solids.

A mathod ag claimed in vlaim 27 wherein the
concentrabion at the start of the operating cycle is

betwean 30 and 35% total solids.

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 111 of 421



10

i5

WO 2004/065258 POT/GR004/600276

29.

30.

3%,

Lol
~§

3
v

A method as claimed in c¢laim 28 wherein the
concentration at the end of the operating cycle is
approximately 10% tokal solids.

A method as claimed in claim 28 or claim 29 wherein the

liguid ingredient is concentrated milk.

A anethod as claimsd in clailm 27 wherein the
concentration abt the start of the operating cyele isg

babween 60 and 70% total solids.

A method as claimed in claim 31 wherein the
soncentration at the end of the operating cycle is

betweaen 12 and 15% total solids.

A method as claimed in colalm 31 or claim 32 wherein the

liguid ingredient containg cocoa solids.

A method as claimed in olalm 27 wherein the
concentration abt the start of the operating cvele is

hetween 40 and 70% tobal solids.

A method as claimed in claim 34 vherein the

concentration at the end of the operating cycle ig

between 1 and 2% total solids.

A method ag claimed in claim 34 or claim 35 wherein the

liguid ingredient ig contains colifee.

A method of dispensing a beverage from a cartridgs {1}

containing one or more liguid beverage ingredients
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20 &1,
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{200) during an operating cycle, comprising the steps
of passing an aguecus medium through the cartridge to
form a beverage by dilution of said one or more
beverage ingredients, and dispensing the beverage into
a receptacle, wherein ths one or wors liguid beverage
ingredients is foamed on digpense o a ratlo of batween

20 and 150%.

A method ag claimed in <laim 37 wheresin the cne or more

liguid beverages ingredients are foamed ko a ratio

between 70 and 100%.

A method as claimed in claim 37 or claim 38 wherein the
one or more liguid beverage ingredients includes one or

more of concentrated milk, coffes and cocoa solids.

A beverage as produced by the method of any of claims

27 to 38.

A method of manufacturing a caxtridge (1) for

dispensation of a beverage comprising the steps of:

a. manufacturing a plurality of cuter wembers (2}
comprising at least a fivst type of cuter member and
a second type of outer member having differing shape
or configurastions;

b. manufacturing a plurality of inner wmembers (3}
comprising at least a first type of inner member and
a gecond type of inncr member having differing shape
or configurations;

c¢. storing said plurality of outer menmbers and sald
inner wenbers;
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20 43,
25 44,
30 45,

d. gelecting one of the first type of outer member oY
the gecond type of outer membeyr from the plurality of
outar nmembersg;

g, gelecting one of the first type of inner member or
the gecond type of imnner wmewber f£rom the plurality of

inner menbers;

b
£

£. conjoining the zelected inner member te the selected
outar member such the inner member is within the
oubtar member;

g. £illing the outer member with one or more beverage
ingredisents {200} selected from a pluraliby of
beverage ingredientg; and

h. sealing the ocuter wmember with a 1id {5} to form the

cartridge.

A wethod ag claimed in claim 41 further comprising in
step b, of joining a filter wember (4} Lo the Lirst
type and/or sscond bype of inner wember {3).

2 wmethod ag clained in claim 41 or claim 42 wherein the
First type of outer wewmbsr (2} is sultable for
containing roast and ground beverage ingredisnts or the
like.

A method az claimsed in any of claims 41 to 43 wherein
the second type of outer wmember {2} is sultable fox
containing soluble or liguid beverage ingredientas or

the like.

A method as claimed in any of claims 41 Lo 44 wherelin
the first typs of imner member (3} isg suitable for
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10 47,

15
48,

20
48,

25
50.

filtering rcast and ground beverags ingredients and the

like.

A method as clailwed in any of claims 41 bto 45 wherveln
the second type of inner member (3} 18 suikables for
filtering roast and ground beverage ingredients and the
like and for entraining a plurality of air bubbles in

the dispensed beverage.

A method as claimed in claim 4% oy ¢laim 46 wherein the
first and second type of inner member (3} comprise a
frame {41} having a filter (4] disposed thereupon, and
wherein a periphesral rim (51) of the frame ig conjoined

to the zelected type of outer member by welding.

A wmethod as olaimed in claim 47 whevein the second type
of inner member (3} comprisss wm=ans (70) for producing
a jet of the heverage, which means comprigssg an
aperture in a beverage flow path bestween an iunlet and

an outlet of the vartridgs.

& method as claimed in any of claims 41 to 48 furthex
comprising manufacturing and storing a third type of

inner menbar (3).

A method ag ¢laimed in claim 4% wherein the third type
of inner member is sultable for digpensing soluble

baverage ingredients and the like.
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B wmethoed as claimed in any of claims 41 to 50 further
conmprising wanufacturing and storing a fourth type of

inner member {3}.

A method as claimed in claim 51 wherein the fourth type
of inner member (3} is suitable for dispensing a liguid
beverage ingredients and the like.

A method as claimed in any of claims 4% to 52 wherein
the third or fourth type of imner member (3} comprises
a skirt {80) surrounding an outlet, the shirt
comprising an uppsar extension (81) having an upper rim
{91} which engages, on assembly of the cartridge, a <o~
operating formation (18} of the gelected type of outexr
member {2} to form a snap-fit arrangement for
conjeining the third or fourth btype of inner member to

the selected type of outer membear.

A cartridge system for dispensing a plurality of

beveragss comprisin

a. a plurality of outer members {(2) comprising at least
a first bype of cuter member and a gecond type of
outer menber having differing shape ox
configurations;

b. a plurality of inner members (2} comprising at l=ast
a first type of inner mewber and a second type of
inner member having differing shape or
configurations;

o, a pluralivy of beverage ingredients {200} ; and

d. at least ons 1id (8) to seal the cartrxidgs;
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wherein each cartridge compriges an cuter member, an
inner member, one or wore beverage ingredientg and &
1id.

A cartridge system as claimed in claim 54 wherein each

cartridge further comprises a filtexr (4).

i

A cartridge syvstem as claimed in c¢laim 54 or claim 5

le

s

uita

62}

whereln the first type of outer member {3} is
for containing roast and ground beverage ingredients or

the like,

A cartridge system as claimed in any of claims 54 to 58
wherein the second type of oubtery wember (3} is sultable
for containing soluble or liguid beverage ingredients

or the like.

A vartridge sydtem az claimed in any of olaims 54 to 57
wherain the first type of inner wmember (3} is suitable
for filtering roast and ground beverage ingredients and

the like.

A cartridge aystem as claimed in any of claims 54 to 58
wherein the second type of inner member {3} is suitable
for filtering yroast and ground beverage ingredients and
the like and comprises nmeans entraining a plurality of

air bubbleg in the dispensed heverage.

A cartridge system as claimed in any of claims 54 to 52
wherein the first and second type of inner member (3}

comprise a frame (41} having a filter {4} disposad
IPR2023-00502
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52.
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81

thereupon, and wherein a peripheral rim {81} of the
frame ig conijoined to the sgelected type of outer member
by walding.

~

A cartridge system as claimed in claiwm 59 or claim &0

{7

i
ype of innsr member {3) comprisss

fo R
s

wherein the secon

means {70} for producing a jet of the beverage, which
means compriges an aperture in 3 beverage flow path

between an inlet and an outlst of the cartridgs.

A cartridge aystem ag claimed in any of claims 54 to 81

further comprising a third type of inner member (3).

A cartridge system as claimed in claim 62 wherein the

third type of inner member {3} is suitable for

dispenging soluble beverage ingredients and the like.

A cartridge sysbtem as claimed in any of claims 54 ko €3

further comprising a fourth type of inner member {3).

A cartridge system as claimed in claim €64 wherein the
fourth type of inner member (3} iz suitable for

dispensing a liguid beverage ingredients and the like.

A cartridge system as claimed in any of claims 62 to 65
wherein the third or fourth type of inner meunber (3}

comprises a skirt (80) surrounding an ouitlet, the skirt
comprising an upper extension (81} having an upper rim
{91} which engages, on assembly of the cartridgs, a co-~
oparating formation (19} of the selected type of outex
venber Lo form-a gnap-fit arrvangement for conjoining
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the third or fourth type of inner member to the

selected type of outer member.

A method of preparing a beverage comprising the steps
of :

5

insarting a firvst beverage carbridge (1)

53]

containing one oY more beverage ingredients
{200) into a beverage preparation machine
{301} ;

b} operating sald beverage preparatian machine
to pasg an agqueocus medium through the first
beverags cartridge to dispenss a first
portion of sald beverage into a receptaclie;

o3 ingerting a second beverage cartridge (1)
containing one or more beverage ingredients
{200} into the beverage preparation machine;
and

&} aperating the beverage preparabtion machine to
pass an agqusous medium through the second
beverage cartridge tce dispense a second
portion of said beverage into the receptacle;

characterized in that one of the first or second

beverage cartridges containg a liguid dairy-based
ingredient.
A method as claimed in claim 67 wherein one of the

irat or gsscond beverage cartridges (1} contains an

;]

ingredient for forming a brewed poxtion 2f a beverage.

A method az c¢laimed in claim 67 or claim 68 further

comprising the step of removing the firat beverage
IPR2023-00502
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cartridge (1) before inssrting the second besverage
cartridge {1}.

A wmethod as claimed in any of claims 67 to 6% whersin
the beverage ingredient in the first or second beverage

carbridge is roast and ground coffese.

A method as claimed in any of claimg 67 to 69 whersin
the besverage ingredient in the first or second beversasge

cartridge is leaf-based tea.

A method as claimed in any of claims 67 to 62 whersin
the beverage ingredient in the first or second beverage

cartridge is a liguid coffes ingredient.

& method as claimed in any of claims €7 bto 69 wherein
the liguid dalry-based ingredient is a concenbrated

dairy-based product.

A method aszs claimed in claim 73 wherein the
concentrated dailryv-based product is concentrated liguid

milk.

A method as claimed in clalm 74 wherein the
concentrated ligquid wmilk containg between 25 and 40%

total solids.

A method ag claimed in c¢laim 7% wherein the

concentrated liguid milk contains 30% total sclids.
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77. A methed as claimed in any of claims 72 to 76 whevein
the concentrated liguid milk containg between 0.1 and

12% fan.

78. A method as claiwmed in any of claims 73 to 77 [urthex
conprigsing the step of foaming the one or wore liguid

dairy~based ingredients during digpensation.

79. A beverage preparation systew comprising a beverage
preparation machine (201) having means for receiving a
range of beverage cartridges {1} and means for passing
an agueous nmedium through said beverage cartridgess, a
firat beverage cartyidge {1) containing one or more
heverage ingredients {(200) for preparing a first
portion of gsaid beverage, and a sscond beverage
cartyidge {1} containing one or more beverage
ingraedients (200} for preparing a second portion of
said beverage, characterigsed in that one of the first
or second beverage cartridges conktains a liguid dairy-

based ingredlent,
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(54) Titre : APPAREIL PERMETTANT D’ETABLIR LA TRACABILITE D'UN CONTENU DANS UN RECEPTACLE ET L'ORI-

GINE DUDIT RECEPTACLE

MICRO-PROCESSEUR AA
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18 PRODUCT DISPENSER MODULE
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H RESTART 31 SUCAR
BB YES 32 MILK

CC NO 11 BARCODE
DD REJEGTION 10 UV LIGHT

B ALGORITHM 9 LASER READOUT

EE KEY CODE

(57) Abstract: The aim of the present invention is to provide
an apparatus for determining the traceability of the contents of a
container (3) as well as the origin of said container (3), wherein
information (11) provided on said container can be read out us-
ing an optical and/or magnetic reader but is invisible to the naked
eye. Said container (3) comprises a pierceable upper portion for
injecting a liquid into the container (3), and a pressure-pierce-
able lower diaphragm for discharging the liquid flavoured by the
contents of the container (3). 'The apparatus includes an optical
and/or magnetic reader (9) for reading said information (11) off
a container (3) placed inside the apparatus, a microprocessor for
encrypting and decrypting, processing, comparing, approving
orrejecting and storing the information (11) read off a container
(3), and for selectively initiating or not initiating an operative
cycle which includes piercing the upper portion of the container
(3) and injecting the liquid, as well as for storing (11) said in-
formation to ensure readiness for the initiation of a fresh cycle.

(57) Abrégé : T.e but de la présente invention est de proposer
un appareil permettant d'établir la tragabilité d'un contenu dans
un réceptacle (3) et l'origine dudit réceptacle (3) sur lequel
figurent des informations (11) lisibles au moyen d'un lecteur
optique et/fou magnétique mais invisibles a I'ceil nu. Ledit
réceptacle (3) est du type comportant une partie supérieure
perforable pour l'injection du liquide dans le réceptacle (3)
et une membrane inférieure perforable sous pression pour la
sortie dudit liquide aromatisé par le contenu du réceptacle (3).
I.'appareil comprend un lecteur (9) optique et/ou magnétique
pour la lecture desdites informations (11) sur un réceptacle
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PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, — relative au droit du déposant de revendiquer la priorité de
TR, TT, TZ, UA, UG, US,UZ, VC, VN, YU, ZA, ZM, ZW. la demande antérieure (regle 4.17.iii)) pour toutes les dé-
- P T . . signations

(84) Etats désignés (sauf indication contraire, pour tout titre . e N .
de protection régionale disponible) : ARIPO (BW, GH, :ZI;ZZ;;;:[ la qualite d'inventeur (régle 4.17.iv)) pour US

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), eurasien (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
européen (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, Publiée :

FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, — avec rapport de recherche internationale
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

FErn ce qui concerne les codes a deux lettres et autres abrévia-

Déclarations en vertu de la regle 4.17 : tions, se référer aux "Notes explicatives relatives aux codes et
—  relative au droit du déposant de demander et d'obtenir un  abréviations” figurant au début de chaque numéro ordinaire de
brever (regle 4.17.ii)) pour toutes les désignations la Gazerte du PCT.

(3) introduit dans l'appareil, un microprocesseur (12) permettant de crypter/décrypter, analyser, comparer, approuver/refuser et
stocker des informations (11) lues sur un réceptacle (3), et agencé pour sélectivement démarrer ou non un cycle d'opérations

comprenant le percage de la partie supérieure du réceptacle (3) et l'injection du liquide, ainsi que pour le stockagﬁﬁﬁ%gglaa%
-00502

(11) lues afin d'étre prét pour démarrer un nouveau cycle.
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APPAREIL PERMETTANT D'ETABLIR LA TRACABILITE D'UN CONTENU
DANS UN RECEPTACLE ET L'ORIGINE DUDIT RECEPTACLE

La présente invention est relative au domaine des réceptacles, plus
particuliérement aux réceptacles permettant 'emmagasinage ou le transport de

substances destinées a aromatiser des boissons.

Un réceptacle est un contenant qui recgoit son contenu de diverses

provenances.

La tracabilité est la possibilité d'identifier l'origine d'un produit tout en

reconstituant son parcours, depuis sa production jusqu'a sa diffusion.

Il est connu d'utiliser des appareils permettant d'obtenir du café par infusion, ce

dernier étant conservé dans un réceptacle appelé capsule.

Un tel appareil est décrit dans la publication EP 0607159 A1 qui présente une
machine pour produire automatiquement des cafés ou boissons similaires a
partir d'une pluralité de réceptacles préformés. Ce type d'appareil n'utilise pas
de moyens électroniques de reconnaissance des réceptacies dont la seule

fonction est de préserver 'arébme du contenu afin qu'il conserve les meilleures

saveurs.

Un procédé pour extraire une substance aromatique contenue dans un
réceptacle hermétique est décrit dans le document EP 025810 A1 qui préconise
I'injecﬁon' d'eau chaude dans ledit réceptacle et, une fois des conditions de
température/pression obtenues, amener une membrane de celui-ci a s'ouvrir
permettant au liquide imprégné de la substance aromatique de s'en échapper.
Ce dispositif n'utilise pas des réceptacles sécurisés permettant la tragabilité du

contenu desdits réceptacles.

Le document DE20105605U présente un dispositif qui garantit 'hermétisme
d'un réceptacle, assurant ainsi la qualité du produit qu'il contient. Il est a noter
que ce dispositif est muni d'un transpondeur et permet de détruire un systéme

visible de sécurité porté par les réceptacles qu'il utilise.

IPR2023-00502
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Le document WO002078498 présente un Iidentificateur lisible situé sur le
sommet de réceptacles utilisés ‘par des machines a café Expresso, ce qui
permet de garantir la qualité d'un produit en détruisant des informations
d'hermétisme portées par ledit réceptacle. Ce dispositif est visible ce qui permet

la reprise des informations contenues dans le dispositif.

Le but de la présente invention est de proposer un appareil permettant de lire la

tracabilité d'un contenu dans un réceptacle et de déterminer l'origine des

contenants que ledit appareil utilise.

Ce but est atteint par un appareil permettant d'établir la tragabilité d'un contenu
dans un réceptacle et lorigine dudit réceptacle sur lequel figurent des
informations lisibles au moyen d'un lecteur optique et/ou magnétique mais
invisibles a I'eeil nu, ledit réceptacle étant du type comportant une partie
supérieure perforable pour linjection du liquide dans le receptacle et une
membrane inférieure perforable sous pression pour la sortie dudit liquide
aromatisé par le contenu du réceptacle, l'appareil comprenant un lecteur
optique et/ou magnétique pour la lecture desdites informations sur un
réceptacle introduit dans l'appareil, et un microprocesseur permettant de
crypter/décrypter, analyser, comparer, approuver/refuser et stocker des
informations lues sur un réceptacle, et agencé pour sélectivement démarrer ou
non un cycle d'opérations comprenant le pergage de la partie supérieure du
réceptacle et l'injection du liquide; ainsi que pour le stockage des informations

jues afin d'étre prét pour démarrer un nouveau cycle.

On obtient ainsi un systéme qui identifie un réceptacle, compare l'information
gue porte celui-ci au code du fabricant contenu dans une mémoire du systeme,
accepte ou refuse l'information, mémorise celle-ci afin de ne pas permettre sa
récupération, autorise la distribution de produits et recommence un cycle de
travail. Il est a noter que linformation contient les données concernant la
tracabilité du produit mais également celles concernant l'origine du réceptacle

et sont apposées sur ce dernier par le fabricant au moment de la production de

celui-ci.
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L'identification est opérée, notamment sur une base magnétique portant les
informations de tracabilité et d'origine, par un lecteur a téte magnétique

tournante qui lit I'information et la transmet.

L'acceptation/refus sont déterminés par un microprocesseur qui, aprés avoir
crypter les informations d'origine, compare celles-ci aux codes clés du fabricant

afin de libérer/refuser Ia distribution de produits.

La mémorisation est fournie par le fabricant au moyen notamment de puces

électroniqgues qui sont installées sur le dispositif.

En fin de séquence, un redémarrage du cycle est entamé par logiciel incorporé
ce qui permet a l'utilisateur de ne pas devoir agir manuellement d'une part et
garantit la mise en place automatique des fonctions susmentionnées d'autre

part.

Dans une forme d'exécution, linformation sur le réceptacle est indiquée sous
forme de code-barre U.V. situé notamment autour de la surface latérale
extérieure du réceptacle. Dans ce cas le dispositif coﬁpoﬁe avantageusement
des moyens de lecture a téte laser tridimensionnels. Le code-barre U.V. est
inscrit a l'aide d'encre incolore, visible seulement sous exposition de rayons

ultra violets (U.V.).

Dans une autre forme d’'exécution, le réceptacle est en matiére amagnétique et
l'information se trouve sur un ruban circulaire a l'intérieur dudit réceptacle.

Enfin, ‘'une autre variante de linvention présente un réceptacle ou le code
magnétique est placé entre le couvercle et le corps du réceptacle. Dans ce cas

linformation est stockée dans une bande magnétique souple en forme

d'anneau.

L'invention sera mieux comprise grace a la description détaillée qui va suivre en

se référant aux dessins annexés dans lesquels :
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La figure 1 représente, a titre d'exemple, un schéma de principe d'un

systéeme permettant de déterminer la tracabilité d'un contenu dans un

réceptacle et 'origine dudit réceptacle.

La figure 2 représente schématiquement une vue en perspective d'une
information en code-barre visible par exposition aux rayons U.V. et lisible

par lecture laser.

- La figure 3 représente une vue en perspective de la disposition du

marquage code-barre sur un réceptacle.

La figure 4 représente, en variante, une vue en perspective d'une bande
magnétique  contenant les informations de tracabilité/origine

perpendiculaire a son support et introduite dans son support.

La figure 5 représente, en variante, une vue en perspective et
partiellement en coupe d'un assemblage du support des informations dans
la base duquel s'introduit une bande magnétigue contenant les

informations.

- La figure 6 représente, en variante, une vue en perspective d'une bande
magnétique  contenant les informations de tragabilité/origine

perpendiculaire a son support et située a 'extérieur dudit support.

- La figure 7 représente une vue en perspective et en coupe d'un fil
magnétique entourant la base du support et contenant les informations de

tracabilité/origine.

Dans une forme d'exécution, illustrée aux figures 1, 2 et 3, un systéme
permettant la tracabilité d'un contenu dans un réceptacle (3) et l'origine dudit

réceptacle comprend :
- un support (1),
- un microprocesseur (12),
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- un module de distribution (18) de produits,
- un dispositif de lecture laser (9),
- un dispositif d'émission de rayons U.V. (10), et

- un réceptacle (3) comportant les informations (11) de tracabilité/origine.

Le support (1) est notamment une machine a café permettant l'injection de

liguide dans le réceptacie (3).

Le microprocesseur (12) contréle les fonctions suivantes et tel qu'illustré a la

figure 1:

L'identification (a) de la base portant les informations (11) de

tragabilité/origine.

- Cryptage ou décryptage (b) des informations (11) situées sur le réceptacle

(3).
- Analyse (c) des informations (11).
- Acceptation ou refus (d) des informations (11).

- Comparaison (e) des informations (11) situées sur le réceptacle (3) avec

fes données que contient le systéme.
- Approbation ou refus (f) de la distribution des produits (30, 31, 32).

- Stockage (g) des informations (11) aprés usage, notamment dans la

mémoire.
- Redémarrage (h) automatique d'un cycle.

Le module de distribution de produits (18) comporte une électronique de
commande des ouvertures notamment du liquide a injecter dans le réceptacle
(3), des matiéres, telles que du sucre (31) et du lait (32), a insérer dans ledit
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liguide aromatisé délivré par le réceptacle (3) et des dispositifs tels que des
cuilleres (30) permettant le brassage des matieres au liquide et par simple

numérotation de celle-ci, d'identifier le destinataire.

Le dispositif de lecture laser (9) est équipé notamment d'une téte de lecture (5 —
Fig. 2) a travers laquelle les informations (11) sont distribuées au
microprocesseur (12). La téte de lecture laser (5) est fixée au support (1) et
située de maniére a permettre la lecture des informations (11) sur un réceptacle

(3) lorsque ce dernier est introduit dans le support (1).

Le réceptacle (3) comporte un support (13) de forme notamment cylindrique ou
tronc conique sur lequel, dés son conditionnement, les informations (11) ont été
apposées sur son pourtour, d'une base (14) circulaire qui permet de retenir la
substance, notamment du café, devant étre filtrée. Cette base (14) est
perforable sous l'action de la pression du liquide de maniére a laisser passer le

liquide a filtrer et & aromatiser.

Les informations (11) se présentent sous forme de code-barre (23 — Fig. 2)
invisible inscrit a l'aide d'une encre réactive a l'éclairage ultra-violet (U.V.). Le
code-barre (23) est visible lorsqu'il est soumis a une source (6 — Fig. 2) de
rayonnement ultra-violet (U.V.). Les informations (11) comportent toutes les
indications relatives a la tragabilité du produit contenu dans le réceptacle (3) et

a l'origine de ce dernier.

Le réceptacie (3), disposant du code-barre (23), est acheminé sous la téte de
lecture laser (5). Le code-barre (23) est soumis au rayonnement U.V. émis par

la source (6).

Les informations (11) sont lues et transmises au microprocesseur (12) qui
déclenche, en cas de reconnaissance positive de celle-ci, les opérations
susmentionnées et, en cas de reconnaissance négative, rejette lesdites

informations (11) et arréte la procédure de déclenchement du module de

- distribution (18) pour interrompre la procédure de pergage de la partie

supérieure du réceptacle (3) et d'extraction des produits (30, 31, 32).
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Il est & noter que le microprocesseur (12) émet une clé, recalculée par
algorithme, sous forme de chiffres et de lettres ce qui représente I'indication
comparée aux données du fabricant. Toutes les clés, aprés traitement, sont

meémorisées dans la mémoire interne du microprocesseur (12).

Une clé est attribuée avantageusement & un seul code-barre (23) ce qui permet
d'utiliser le réceptacle (3) une seule fois. Un réceptacle (3) sans code-barre (23)
est automatiquement rejeté de méme qu'un code-barre (23) erroné et Ia
réutilisation d'un code-barre (23) usagé sont rejetés par comparaison des clés.

Les figures 4 et 5 illustrent une forme d’exécution ou le réceptacle (3) est en
matieére amagnétique et les informations (11) se trouvent sur un ruban

notamment magnétique circulaire (20) a l'intérieur dudit réceptacle (3).

La figure 6 illustre une variante de l'invention qui présente un réceptacle (3) ou
les informations (11) sont placées entre un couvercle (17) perforable et la base

(14) du réceptacle (3), sous la forme d'un anneau (15).

La figure 7 illustre une variante qui consiste a loger un fil métallique (8) dans la
base (14) du receptacle (3) de telle facon que les informations (11) soient

enregisirées notamment sous forme magnétique.
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REVENDICATIONS

1. Appareil permettant d'établir la tragabilit¢ d'un contenu dans un
réceptacle (3) et l'origine dudit réceptacle (3) sur lequel figurent des
informations (11) lisibles au moyen d'un lecteur optique et/ou magnétique
mais invisibles a I'ceil nu, ledit réceptacle (3) étant du type comportant
une partie supérieure perforable pour linjection du liquide dans le
réceptacle (3) et une membrane inférieure perforable sous pression pour
la sortie dudit liquide aromatisé par le contenu du réceptacle (3),

I'appareil comprenant :

- un lecteur (9) optique et/ou magnétique pour la lecture desdites

informations (11) sur un réceptacle (3) introduit dans l'appareil,

- un microprocesseur (12) permettant de crypter/décrypter, analyser,
comparer, approuver/refuser et stocker des informations (11) lues sur
un réceptacle (3), et agencé pour sélectivement démarrer ou non un
cycle d'opérations comprenant le pergcage de la partie supérieure du
réceptacle (3) et l'injection du liquide, ainsi que pour le stockage des
informations (11) lues afin d'étre prét pour démarrer un nouveau cycle.

2. Appareil selon la revendication 1 caractérisé en ce gu'il comporte un

dispositif d'émission de rayons UV permettant la lecture d'un code-barre

(23) invisible a I'ceil nu situé sur le réceptacle (3).

3. Appareil selon la revendication 1 ou 2 caractérisé en ce qu'il comporte

une téte de lecture magnétique qui lit les informations (11) magnétiques

portées par le réceptacle (3).

4. Appareil selon l'une des revendications précédentes caractérisé en ce
qu'il comporte un module (18) pour distribuer des produits, tels que du
sucre (31) et du lait (32) et des dispositifs tels que des cuilléres (30)
permettant le brassage avec le liquide et permettant l'identification du
destinataire, ceci conjointement avec la sortie du liquide aromatisé.
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5. Appareil selon l'une des revendications précédentes caractérisé en ce

qu'il comporte une téte de lecture laser (5) fixée au support (1).

6. Reéceptacle du type comportant une partie supérieure perforable pour
I'injection du liquide dans le réceptacle (3) et une membrane inférieure
perforable sous pression pour la sortie dudit liquide aromatisé par le
contenu du réceptacle (3), utilisable par I'appareil selon I'une quelconque
des revendications précédentes caractérisé en ce qu'il comporte des
informations (11) lisibles au moyen d'un lecteur optique et/ou magnétique

mais invisibles a ['ceil nu.

7. Réceptacle utilisable par I'appareil selon la revendication 6 caractérisé
en ce quil est en matiére amagnétique et les informations (11) se
trouvent sur un ruban circulaire (20) a l'intérieur dudit réceptacle (3).

8. Reéceptacle utilisable par I'appareil selon 'une des revendications 6 ou 7
caractérisé en ce qu'il dispose d'un code magnétique (15) placé entre

son couvercle (17) et sa base (14).

9. Réceptacle utilisable par I'appareil selon I'une des revendications 6, 7 ou
8 caractérise en ce que les informations (11) qu'il porte se présentent
sous forme de code-barre (23) invisible inscrit & l'aide d'une encre

réactive a I'éclairage ultra-violet (UV).

10.Réceptacle utilisable par 'appareil selon I'une des revendications 6 & 9
caractériseé en ce que les informations (11) qu'il porte comportent des

indications relatives a la tracgabilité.

11.Réceptacle utilisable par I'appareil selon I'une des revendications 8 a 10
caracterisé en ce que les informations (11) qu'il porte comportent des

indications relatives a I'origine du réceptacle (3).

1 12.Réceptacle utilisable par 'appareil selon l'une des revendications 6 a 11
caractérisé en ce que les informations (11) qu'il porte sont stockées sur

une bande magnétique (15) souple.
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13. Réceptacle utilisable par l'appareil selon I'une des revendications 6 a 12

caractérisé en ce que les informations (11) qu'il porte sont stockées sur

un anneau (8).

14. Systéme permettant d'établir la tragabilité d'un contenu dans un
réceptacle (3) et l'origine dudit réceptacle (3), comportant un appareil

selon I'une des revendications 1 a 5 et une pluralité de réceptacles selon

'une des revendications 6 a 13.

15. Procédé d'utilisation d'un appareil selon 'une des revendications 1 4 5
et/ou d'un réceptacle selon l'une des revendications 6 a 13 caractérisé

en ce qu'il comporte les étapes suivantes :

- identification (a) de la base portant les informations (11) de tracabilité

du contenu dans le réceptacle (3) et d'origine dudit réceptacle (3),

- cryptage/décryptage (b) des informations (11) situées sur le réceptacle

(3),
- analyse (c) des informations (11),

- acceptation ou refus (d) des informations (11),

- comparaison (e) des informations (11) situées sur le réceptacle (3)

avec les données gu'il contient,

- approbation/refus (f) du percage de la partie supérieure du réceptacle
(3) et l'injection du liquide, éventuellement aussi de la distribution des
produits (30, 31, 32) conjointement avec la sortie du liquide aromatisé.

- stockage (g) des informations (11) dans la mémoire interne aprés

usage,

- redemarrage (h) automatique d'un cycle.

IPR2023-00502

Nespresso USA, Inc. Ex. 1002 Part 2
Page 158 of 421



WO 2005/044067

1/4

PCT/1B2004/003524

MICRO-PROCESSEUR

N\
/
7

c > Analyse info

Comparaison code
Fabricant “ L a

| l» Redémarrage <

Oui Nond '\// - d
L‘—“V | Rejet

S
Algorithme |\ _~ b

Code clé

¢ 1

Mémoires codes clés

)

ot

\
-

\ldentification

Information

/] \ |y Oui Non

| Rejet

v
Module de distribution
produits

3

C

Capsule

10

<

Code-barres

i

Eclairage U.V.

o

, Cuilléres Suc;\e Lait\

30 V"
)

Lecture Laser

=

9

11

-
1/ 31 32

i PRIZ023-00502

Nespresso USA, Inc"Ex. 1002 Part 2

Page 159 of 421



WO 2005/044067 PCT/1B2004/003524

2/4

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 160 of 421



WO 2005/044067 PCT/1B2004/003524

3/4

/ 20

Fig. 4

Fig. 5 1pr2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 161 of 421



WO 2005/044067 PCT/1B2004/003524

3

14/'(

14

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 162 of 421



International Application No

INTERNATIONAL SEARCH RE
PORT 1B2004/003524

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 A473J31/40 B65D81/00

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED
Minimum documentation searched (classification system followed by classification symbols)

IPC 7 A47J B65D

Documentation searched other than minimum documentation o the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 02/28241 A (BOYD COFFEE CO) 1,3,4,6,
11 April 2002 (2002-04-11) 8,10-15

page 5, paragraph 4 - page 11, paragraph 3
page 11, paragraph 3; figures

claim 7

A WO 02/078498 A (EUGSTER FRISMAG AG ; 6-13
MAHLICH GOTTHARD (DE))

10 October 2002 (2002-10-10)

cited in the application

page 8, line 6 — page 10, line 9; figures

A US 6 117 471 A (KING ALAN M) 1,6,14,
12 September 2000 (2000-09-12) 15
cotumn 3, line 39 - column 5, line 23;
figures

)=

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :

P 9 “T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*A* document defining the general state of the art which is not
considered to be of patticular relevance
*E* earlier document but published on or after the international *X* document of particular relevance; the claimed invention

filing date cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priority claim(s) or Involve an inventive step when the document is taken alone
which is cited to establish the publication date of another *v* document of particular relevance; the claimed invention

citation or other special reason (as specified) cannot be considered to involve an inventive siep when the

*Q" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
14 January 2005 21/01/2005
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+:31-70) 340-2040, Tx. 31 651 epo nl, = s
Fax: (+31-70) 340-3016 De Terlizzi, M

IPR2023-0050
Form PCT/ISA/210 (second sheet) {January 2004) Nespresso USA, Inc. Ex. 1002 Part 2

Page 163 of 421




INTERNATIONAL SEARCH REPORT

International Application No

1B2004/003524

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °©

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 4 858 523 A (HELBLING EDWARD)

22 August 1989 (1989-08-22)

column 10, lines 25-35; claims 11,12;
figure 2

1,6

IPR2023-00504

Form PCT/ISA/210 (continuation of second sheet) (January 2004)

Nespresso USA, Tnc. Ex. TOUZ Part 2
Page 164 of 421




INTERNATIONAL SEARCH REPORT

International Application No

1B2004/003524
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 0228241 A 11-04-2002 AU 1148902 A 15-04-2002
Wo 0228241 Al 11-04-2002
us 2002048621 Al 25~04-2002
WO 02078498 A 10-10~-2002 DE 10116239 Al 17-10-2002
CA 2442389 Al 10-10-2002
DE 20121494 U1l 17-10-2002
WO 02078498 Al 10~-10-2002
EP 1379153 Al 14~-01-2004
JpP 2004525829 T 26-08~-2004
NO 20034325 A 05-11-2003
us 2004089158 Al 13-05-2004
Us 6117471 A 12-09-2000 us 5974950 A 02-11-1999
US 4858523 A 22-08-1989 us 4967648 A 06~-11-1990
us 5080008 A 14-01-1992
us 5072660 A 17-12-1991
us 5158793 A 27-10-1992
IPR2023-005

D2

Form PCT/ISA/210 (patent family annex) (January 2004)

Nespresso USA, Inc. Ex. 1002 Part 2
Page 165 of 421



Demande Internationale No

RAPPORT DE RECHERCHE INTERNATIONALE
° 1B2004/003524

CLASSEMENT DE L’OBJET DE LA DEMANDE

CIB' 7 "“A47931740  B65DS1/00

Selon la classification internationale des brevets (CIB) ou # ia fois selon la classification nationale et la CI1B

B. DOMAINES SUR LESQUELS LA RECHERCHE A PORTE
Documentation minimale consultée (systéme de classification suivi des symboles de classement)

CIB 7 A47J B65D

Documentation consultée autre que la documentation minimale dans la mesure oll ces documents relévent des domaines sur lesquels a ponté Ia recherche

Base de données électronique consultée au cours de la recherche internationale (nom de la base de données, et si réalisable, termes de recherche utilisés)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERES COMME PERTINENTS

Catégorie °| Identification des documents cités, avec, le cas échéant, l'indication des passages pertinents no. des revendications visées
X WO 02/28241 A (BOYD COFFEE CO) 1.3,4,6,
11 avril 2002 (2002-04-11) 8,10-15

page 5, alinéa 4 — page 11, alinéa 3
page 11, alinéa 3; figures
revendication 7

A WO 02/078498 A (EUGSTER FRISMAG AG ; 6-13
MAHLICH GOTTHARD (DE))

10 octobre 2002 (2002-10-10)

cité dans la demande

page 8, ligne 6 ~ page 10, Tigne 9;

figures
A US 6 117 471 A (KING ALAN M) 1,6,14,
12 septembre 2000 (2000-09-12) 15
colonne 3, ligne 39 - colonne 5, 1igne 23;
figures
- / —_—
Voir la suite du cadre C pour la fin de la liste des documents Les documents de familles de brevets sont indiqués en annexe

° Catégories spéciales de documents cités:

Categ speclales nts cit *T" document uliérieur publié aprés la date de dépo1 international ou la
date de priorité et wappartenenant pas a 'état de la
technique pertinent, mais cité pour comprendre le ptincipe
ou la théorie constituant la base de linvention

*X* document particulicrement pertinent; inven tion revendiquée ne peut
é&tre considérée comme nouvelle ou comme impliquant une activité
inventive par rapport au document considéré isolément

*v* document particulitrement pertinent; Tinven tion revendiquée
ne peut étre considérée comme impliquant une activité inventive

"A" document définissant I'élat général de la technique, non
considéré comme particuliérement pertinent

*E" document antétieur, mais pubtié a la date de dépét internationat
ou aprés cetle dale

*L* document pouvani jeter un doute sur une revendication de
priorité ou cité pour déterminer la date de publication d'une
autre citation ou pour une raison spéciale (telle quiindiquée)

"O" document se référant & une divulgation orale, & un usage, a lorsque le document est associé a un ou plusieurs auires
une exposition ou tous autres moyens documents de méme nalure, celte combinaison étant évidente
*P* document publié avant la date de dépét international, mais pour une personne du métier
posiérieurement a la date de priorite revendiquee *&" document qui fait partte de ta méme famille de brevets
Date a laquelle la recherche inlernationale a été effectivement achevée Date d’expédition du présent rapport de recherche internationale
14 janvier 2005 21/01/2005

Nom et adresse postale de administration chargée de la recherche internationaie | Fonctionnaire autorisé

Office Européen des Brevets, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, s s

Fax: (+31-70) 340-3016 De Terlizzi, M

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 166 of 421

Fomulaire PCT/ISA/210 (deuxigme feuille} (Janvier 2004)



RAPPORT DE RECHERCHE INTERNATIONALE

1B2004/003524
C.(suite) DOCUMENTS CONSIDERES COMME PERTINENTS
Catégorie °| Identification des documents cités, avec, le cas échéant, I'indication des passages pertinents no. des revendications visées
A US 4 858 523 A (HELBLING EDWARD) 1,6

22 aolit 1989 (1989-08-22)
colonne 10, ligne 25-35; revendications
11,12; figure 2

IPR2023-0050p
Formulaire PCT/ISA/210 (suite de la deuxizme feullle) (Janvier 2004) Nespresso USA, |nC. EX. 1 002 Par-t 2
Page 167 of 421




RAPPORT DE RECHERCHE INTERNATIONALE

1B2004/003524
Document brevet cité Date de Membre(s) de la Date de
au rapport de recherche publication famille de brevet(s) publication
WO 0228241 11-04-2002 AU 1148902 A 15-04-2002
WO 0228241 Al 11-04-2002
US 2002048621 Al 25-04-2002
WO 02078498 10-10-2002 DE 10116239 Al 17-10-2002
CA 2442389 Al 10-10-2002
DE 20121494 U1 17-10-2002
Wo 02078498 Al 10~-10-2002
EP 1379153 Al 14-01-2004
JP 2004525829 T 26-08-2004
NO 20034325 A 05-11-2003
US 2004089158 Al 13-05-2004
US 6117471 12-09-2000 US 5974950 A 02-11-1999
US 4858523 22-08-1989 US 4967648 A 06-11-1990
us 5080008 A 14-01-1992
us 5072660 A 17-12-1991
us 5158793 A 27-10-1992

IPR2023-00502

Formulaire PCT/ISA/210 (annexe familles de brevets) (Janvier 2004)

Nespresso USA, Inc. Ex. 1002 Part 2

Page 168 of 421



12/13/2017 Espacenet - Bibliographic data

N

Espacenst

Bibliographic data: WO2005044087 (A1) ~ 2005-05-19

APPARATUS FOR DETERMINING THE TRACEABHLITY OF THE CONTENTS OF A
CONTAINER AND THE ORIGIN THEREQF

Inventor(s): RUCHONNET JEAN-FRANCOIS [CH] + (RUCHONNET, JEAN-
FRANCOIS)

Applicant(s): RUCHONNET JEAN-FRANCOIS [CH] + (RUCHONNET, JEAN-
FRANCOIS)

Classification: - international: A47J31/36; A47J31/40; B65D81/00; B65D85/804;
(IPC1-7): A47J31/40; B65D81/00
- cooperative: A47.J31/3623; A47.J31/4492; B65DS5/8043;
B65D2203/06; B65D2203/10

Application W020041B03524 20041026 Global Dossier
number:

Priority

number(s):
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The aim of the present invention is o provide an apparatus for determining the
fraceability of the contents of a container {3) as wall as the origin of said container (3},
wherain information {11) provided on sald container can be read out using an oplical
and/or magnelic reader but is invisible o the naked eyve. Said coniainer {3) comprises &
piarceable upper portion for injecting a liguid into the conlaingr (3}, and a pressure-
piarceable lower diaphragm for discharging the liquid flavoursd by the contenis of the
container (3}, The apparatus includes an oplical andior magnstic readsr (8) for reading
said information {11) off a container {3} placed inside the apparalus, & microprocessor
for encrypling and decrypling, processing, comparing, approving or rejecting and
storing the information {11} read off a container {3}, and for selectively initiating or not
initiating an operative gycle which includes plercing the upper portion of the container
{3} and injscling the Houid, as wall as for storing {11) said information {o ensurs
readiness for the iniftiation of a fresh cyla
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Motice

This transiation & machine-generated, § cannot be guarantesd that § s nisliigible, acourals, complets, reliable or it for specific purposss. COritical
decisions, such as sommergially relevant or financial decisions, should not be based on machine-transiation oulput,

The prasent Invention relates to the fleld of receptacies, move particuiarly o containars for storing or transporting substances for
fiavoring beverages. BADKGROUND OF THE INVENTION

A receptacks 8 a container that recelves its contents from varlous sources.
Trageabilily Is the abiiity to entliy the origin of a product while reconstructing s path, from production o dissemination,
it is known fo use apparatus for oblalning coffes by infusion, the latter baing Kept In a recepiacis called capsuls.

Such an apparatus is descorbbed In BEP 0807158 A1 which discloses a machine for aulomatically producing coffess or similar
drinks from a plurality of preformed receptacies. This tvpe of device does not use sleclronic means of recepiacie recognition
whose sole funclion is Io presenve the aroma of the content so that i refains the best flavors,

A method for exiracling an aromalic substance conlained i a hermelic raceplacle i desoribed In EF (258810 A1 which
rscommends infecting hot water infe said recepiacie and, once asmperature / pressure conditions have been oblained, tobring &
mambrane of this receptacis. of {o open gliowing the liguld impregnaled with the aromatio substancs o escaps.

Thiz devite does not use secure containers for traceability of the contents of said receptacies.

The document DEZG10560EU has a device that ensures the hermeticlsm of a recaptacie, thus snsuring the quallty of the
product i containg. B should be noted that this device is squipped with & fransponder and can destroy a visible security sysiem
cartiad by the recaptacies it uses.

Document WOH020T8498 dizcloses a readabls ideniifier iocaled on the top of receptacies used by Expresso coffss machines,
which makes # possible to guarantes the qualily of a product by desiroving hermetic information carried by said receptacls. This
davice Is visible which allows the recovery of the Information contained in the devios.

Tha objsct of the present Invention is 1o provide an apparatus for reading the racsabliity of & content in a receplacle and o
determine the origin of the contalners that sald device uses.

Thizs purpose iz achieved by an apparatus for establishing the traceability of a content in a receptacie and the origin of said
receptacie on which readable information by means of an optical and 7 or magnetic reader but invisidle to the naked eye | sald
racaptacls balng of the type comprising & plercsable upper part for Injecting the liould into the receptacle and a lower mambrane
perforable under prassure for the output of said favored liguid by the contents of the receplacie, the apparatus comprising an
optical and / or magnetic reader for reading sald information on 8 receplacle introduced inte the apparatus, and a
microprocessor for encrvpling / decrypiing, analyzing, comparing, aporoving / rejecting and storing information read on a
receptacle, and arrangad o seleclively start or not start 8 oycle of eperations Including plercing the upper part of the receptacls
and infecting the lauld; as well as storing the Information read In order 1o be ready 1o starl & naw oyels,

A& system s thus oblained thal dentifies a receptacie, comparss the information that # camiss with the manufaciurer's cods
contained in a system memary, acoedis or refuses the information, stores it In order not o allow I8 recovery, authorizes product
distribution and staris a work oydle again. i should be noted that the information containg the data relating o the raceability of
the product byt also thoss concerning the origin of the receptacle and are affiked fo it by the manuiasRR228:08802;

production thareof, Nespresso USA, Inc. Ex. 1002 Part 2
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The identification Is performed, in particular on a magnetic base canying the raceabiity and arigin information, by a reader with
rotating magnetic head hat reads the information and transmits it

Accsplance / refusal is delermined by a misroprosessor thal, afler enarvpting the origingl Information, comparas | o the
ranufacturer’s key codes In ordsr to release { refect the produst distribution,

Storags Is provided by the manufacturer by means of particular slectronic chips that ars instalied on the device,

Af the end of the sequence, a restart of the cycle is started by embedded software which allows the user not to have 1o aot
manually on the one hand and guaranises the automatis implamentation of the sforementionad functions on the other hand.

in one embodiment, the information on the receplacie is indicaled in the form of UV, bar code located in parlicular araund the
cuter iateral surface of the recepiadis. In this casse, the device advaniagsously comprisss reading means with three-dimensional
iaser heads, The UV barcods is insoribad with colorless ink, visible only under uliraviole! {UL.V.} exposure.

in anothar embodiment, the recaplacies I8 of non-magnetic material and the Information Is on a crcular rbbon inside said
recepiacie,

Finalty, another varant of the invention has a recepliacle whers the magnetic code is placed betwesn the id and the body of the
racaptacie. in this cass the information is slored In a flexible ring-shaped magnstic taps.

The invention wili be better understood from the foliowing detalied descoriplon with reference i the accompanying drawings in
which:

FiG. 1 represenis, by way of xample, 8 block diagram of 2 system making i possible 1o delerming the raceabiiity of 2 content
in 2 recaptacis and the origin of sald receptacie.

FiG. 2 disgrammatically represents a perspective view of a barcode information visible by exposurs to UY light and readable by
inser reading.

Figure 3 shows a perspactive view of the arrangement of the barcods marking on a receplacls.

FIG. 4 raprasants, in & varfant, 8 perspactive view of 8 magnetic strip containing the traceability information that is perpendicular
to He support and infroduced info s support.

Figure 5 shows, in a varfani, a perspective view and partially in saction of an assambly of the information carrier In the base of
which is infroduced a magnetic tape containing the information,

FiG. 6 reprasents, in a variant, & porspective view of a magnsetic strip containing the traceabliity / origin information
perpendicular to s support and situated oulside sald support.

Figure 7 shows a perspeciive view in saclion of a magneiic wire surrounding the base of the support and containing traceability
Information / origin,

in one embodiment, lustratad In FIGE. 1, 2 and 3, a system allowing the traceabliity of a content In & recaplacls (3} and the
orfgin of sald receplacls comprisas: a support {13, a microprocessor {18},

a product dispansing maodule {18), a laser reading device (8}, 2 ULV ray emission devics {18}, and a recapiacie {3} comprising
the fraceabiiily / origin information {11}

Tha support (1} s In particular a coffes machine for injecting liguld inte the receptacie {3),

The microprocsssor {12) controle the following functions and as shown In Figure 1) - The identification {8} of the base carmving
the information {11} traceabiity / origin,

- Encryption or decrvption {8} information {11} located on the receptacie (3)

- Analysis (o) of Information (11,

- Acceptance or refusal {d} of Information {11}

~commparison {e) information (11} iosated on the recapiacis (3) with the data containad In the system,

Apnroval or refusal () of product distribution {36,31,32)

Storing (@) information {11} after use, especially It meamaory.

Automatic restart (hy of a eycla, IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2

http://translationportal.epo.org/emtp/translate/? ACTION=description-retrieval "ACOUNTRY=WOS&ENG INE=goog|e&FORMAT=docdbE}algf=AI1EEO@RIf‘.'.2 1 2/3



12/13/2017 2005044067-Desc-en

The product dispensing module {18) comprises a control slectronics for the openings, In particular the liguld to be njected into
the receptacie (3}, materdals, such as sugar (31} and milk (32}, 1o be inserted inlo sald

fiavored Hguld delivered by the recepiacie {(3) and devices such as spoons {30} for mikdng the maderials o the Hould and by
shmply numbering thereof, to ently the reciplent.

The laser reading devics {8) s equipped In particular with a read head (5 Fig. 2) through which the information {11} s
distributed fo the micropracessor (12} The laser reading head (8} s fired 1o the support {1} and located so as {o aliow the
reading of the Information {11} on a receptacie {3) whern the latler s introduged inlo the support (1)

The recepiacie {3) comprises a support (13) of particular cyiindrical shaps or conical trunk on which, sihee s packaging, the
information (1) has been affixed on ifs periphery, a base {14} circular which allows 10 retain the substance, in particular coffes,
o be filtered. This base (14} s perforable under the action of the pressure of the Hould so as o it the liguid & be fillered and
aromatized.

The information {11} Is in the form of an invisible barcods (23-Fig. 2) insordbed with an ultravislet UV light-reactive Ink. . The
har cods {23} Is visible when subjected o a sourse {8-Fig. 2) of ultraviole! radiation (L1} . The ivformation {11) Includss sl the
indications redating to the racsabifity of the produdc! contained in the receptachs (3} and at the origin of the ialter.

The recapiacie {3}, having the bar code (23}, i conveved under the laser reading head {8). The barcode (23} s sublacied o
LY radigtion amiBted by the source {8},

The information {11} s read and transmitied o the microprocessor (12} which tiggers, in case of positive recognition thereof,
the aforamentionsd operations and, in case of negative recognition, rejects sakd information {11} and siops the Wriggering
procedurs. dispensing moduls (18} for interrupting the dillling procsdure of the upper pant of the recepiacle {3) and the
extraction of the products {30, 31, 32).

il should be noted that the microprocessor {12} issues a key, recaleuladed by algorithm, in the form of numbers and letlers,
which represents the indication compared o the date of the manufaciurer. All keys, after procsssing, are stored in the intamal
mamory of the microprocessor {12}

A key is advantageously assigned 10 a sihgle barcode (23} which allows 10 use the receptacle (3} only once. A receptacie {3)
without a barcode (23} s automatically rejectad as well as an ervonsous barcods {23) and the reuse of a used barcode (23} is
rafocied by comparison of the keys.

Figures 4 and § lllustrate an smbodimant whare the recapiadie (3} s non-magnstic material and the hformation (1l ars o &
particular circular magnetic tape (20) within said recepladie {3}

FiG. 8 flusitrates a variant of the invention which has a receptacie (3) where the information {11} is placed belween a perforable
fid {17) and the base {14} of the receptacie (3}, b the form of a rdng (158},

FiG. 7 lustrates a varlant which consists of housing s wirs {8} in the bass {14) of the receplacis (3} so that the information (11}
is recordad In particular In magnstic form.

IPR2023-00502
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Motice

This transiation & machine-generated, § cannot be guarantesd that § s nisliigible, acourals, complets, reliable or it for specific purposss. COritical
decisions, such as sommergially relevant or financial decisions, should not be based on machine-transiation oulput,

CLAMS

1. Appargtus Tor osiablishing fraceabiiity of a content in a receplacie (3) and the origin of said receptacle {3) on which
information {11} readabie by means of an optical and / or magnetic reader bt Invisible o the user can be read naked eye, sald
racaptacls (3} baing of the type comprising a plercaable upper part for the Injection of the fiquid into the receptacle (3} and a
perforable lower membrane undsy pressurs Tor the oullet of sald flavored liquid by the contents of the receptacie {3) the
apparatus comprising: - an oplical and / or magnedlo reader {8) for reading sald information {11} on a receptacle (3} introduced
inip the apparatus, - 8 microprocessor {12} for snerypting { decrypting, analvzing, comparing, approving / rejecting and storing
information {11} read on a receptacie (3}, and arranged o selectively start or not a oycle of operalions comprising driling the
upper portion of the receptacle {3} and inlecting liguld, so 1 only Tor storing the information {11} read In order 1o be raady o start
a naw oycle.

2. Apparatus according fo olaim 1 characterized in that 8 comprises a UV simlssion devies for reading a barcode {(23) nvisible to
the naked sve iooaled on the receplacie (30

3. Apparatus according to claim 1 or 2 characterized in that #f comprises a magnetic reading head which reads the magnetlic
information {(11) carded by the receplacie (3}

4, Apparatus according io one of the precading clalms characterized in that i comprises a moduls (18) for dispensing products,
such as sugar (31) and milk (32} and devices such as spoons {30} allowing the miking with the liquid and aflowing identification
of the recipient, thiz together with the output of the avored Higquid.

8. Appearalus according to one of the preceding clabins characterized in that I comprises g laser reading head (8} fixed 10 the
support {1}

8. Racaplacie of the type comprising a perforable upper pan for injecting the Sguid into the receptacie {3) and a perforable lower
mambrane under pressurs for the outlst of said favored liguid by the contenis of the recspladis (3), usabls by the apparaius
according o the any of the preceding claims characterized in thal # comprises information {11} readable by means of an optical
reader and / or magnetic but nvisible 1o the naked sve.

7. Recsplacls usable by the apparatus acgording o olalm 8 characterized in that | is non-magnstic material and the information
{11} are on a circular ribbon {20) inside sald receptacis {3).

8. Receplacie usabls by the apparatus acgording to one of clalms 8 or 7 characterized In that | has a magnetic code (18] placed
hetwean His cover {17} and is base {14},

3. Rsoepiacle usable by the apparatus agcording to one of Clabns 8, 7 or §, charagterized I that the information {11) which #
pears is i the form of an invisihis barcode {23} Insoribad with the help of a reaciive Ink with ullraviole! {UV) light

10. Recepiacie usable by the device according fo ons of clalms § 10 8 characterized In that the Information {11} it camries Includs
indications relaling 1o traceabilily,

11. Recepladie usable by the device according to one of claims 6 o 10 characterized iy that the ie}fﬁfﬂ%ﬁaqzﬁ'ﬁgw&:
inclhude indications relating fo the origin of the receptadis {3}, Nespresso USA, Inc. Ex. 1002 Part 2
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12. Receplacie usabe by the devite actording 0 one of daims § 1o 11 characierized in that the information {11} It cariss are
storad on & magnetic tape (15} flendbls,

13. Recspiacie usable by the devics according 10 oneg of clalms 8 1o 12 characterized in that the information {11} I camies ars
stored on a ring (8}

14. Systam for sslablishing the traceabiily of a contant in & recepiacie (3) and the origin of sald receptacis (3), comprising an
apparatus according 1o one of claims 1 to & and a plurality of recepladies according o one of the ¢laims § o 13,

18, A mathod of using a device sceording to one of claims 1 fo & and / of a receptacle according fo ons of dlaims 8 10 13
characterizad in that § comprises the following steps: - identification {8} of the base carrying the information {11} Tacsability of
the contants In the receplacie {3} and origin of sald recaptacis {3), -~ enaryption 7 dearyption (b} information {11} localed on the
receptacie (3), - analysis {o) information {11}, - acceptance o refusal (d) of the information {11}, - comparizson {8} of the
informadion (11) located on the receptacie (3) with the data i containg, -approval 7 refusing () plercing the upper portion of the
receptacte {3) and injecting the liguld, oplionally also the produet distribution (38,31.32) togather with the outle! of the favored
figuid,

- storage {g) of the information {11} in the internal memory afler use, - aulomatic restart (h} of a oyole.

IPR2023-00502
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FILTER PAPER POD PACKAGING MACHINE

Field of the art

The present invention refers fo the engineering of machines for
packaging products in filter paper pods. Intemnational reference
classification B65L.

State of the art

The use of filler paper pods to package individual portions of ground
products is well known In the art. Pods containing ground coffee of
varying particle size are widely used. All the machines known up {o now
pase specific problems, especially as regards control over the degree of
compacting. Morecover, the presently available machines do not perform
reliably and are incapable of maintaining the high output rates demanded
by the market. The problem to be solved, therefore, is o produce
economical and reliable pods at a fast rate and with constant precision in
terms both of the product weight per packaged dose and its degree of
compaciness, also whers the particie size is not homogeneous,

The pod packaging machine as envisaged in the present invention solves
all the above-described problems and is highly economical both to
manifacture and to operate in an industrial setling.

Besides ocoupying a minimal surface area, the machine of the present

invention has a highly compact en bloc structure.

IPR2023-00502
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Description

The invention will now be explained referring to the appended drawings,
which serve solely illustrative purposes and in no way limit the scope of
the Invention itself.

Figure 1 is a schematic axonometric representation of a carouse! with an
intermittently rotating horizontal axis (R} and a circumference shaped as
a polygonal prism {P) whose flat faces (L) have recesses which are
directly impressed in the surface {G) and geometrically match the shape
and size of the pods that will be made. It is possible to note the presence
of twin recesses {G) on each face of the prism.

Figure 1bis is 3 schematic axonometric representation of a carousel with
an infermittently rotating horizontal axis {R} and a circumferance shaped
as a polygonal prism () whose flat faces (L) are equipped with
interchangeable dies {S) featuring twin recesses (G).

Figure 2 schematically represents the routing of fwo webs of filter paper
(F1, F2), fed out from their respective spools (B1, B2) and wrapped, onse
overlying the other, around the fiat faces of the polygenal carousel (F).
Figure 3 is an axonometric diagram showing the routing of the filter paper
on the infeed (F1, F2) and outfeed (F3) side.

Figure 4 HMustrates the execution, using means known to the art and

hence not shown, of a first series of cuts {t) on the flat section (1) of the

IPR2023-00502
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filter paper (F1)}.

Figure 5 fllustrates the execution of a second series of cuts in the second
flat section {2) and a depression {G) in the central part of the flat section
(1) obtained by means of a forming punch indicated by the arrow (M).
Figure 6 ilfustrates the feeding of a predetermined dose (1) of product into
the zone of the respactive depression (G).

Figure 7 Hlustrates the operation of a flat tamping punch (N} for forming
asymmetrical pods.

Figure 7bis, similar to figure 7, ilustrates the operation of a concave
tamping punch (N} for forming symmetrical pods.

Figure 8 illustrates the arrival of the filter paper (F2), which is applied over
the compacted dose.

Figure 9 shows, on a duly enlarged scale, the greater flaring {W) of the
cuts {f) during the action of the forming punch (M), which serves to obtain
a desper depression (C). it may be noted that the action of the flat
tamping punch (V') has compacted the entire dose flush with the face of
the prism so as to create an asymmetrical pod. Figure 9bis, similar o
figure 8, shows, on a duly enlarged scale, the lesser flaring (I} of the cuts
(1) during the action of a forming punch (M) serving to obtain a shaliower
depression {C). It may be noted that the action of the concave tamping

punch {N) has compacted the coffee so as fo create a symmetrical pod,

IPR2023-00502
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Figure 10 illustrates the configuration of the operating sequence for
asymmetrical compacted pods.

Figure 10bis, similar to figure 10, refers fo the operating sequence for
producing symmetrical compacted pods.

Figure 11 illustrates the operation of die culting around the edge of the
packaged pods. Figure 12 illustrates the separation of the asymmetrical
pods (A} from the double layer of filter paper (F3).

Figure 12 bis lustrates the separation of symmetrical pods (E).

Figure 13 flustrates, on a duly enlarged scale, the separation of a type
(A} asymmetrical flat-topped compacted pod.

Figure 13bis illustrates, on a duly enlarged scale, the separation of a type
{E) symmetrical compacted pod.

Figure 14 is an axonometric view of a type (A) asymmetrical flat-topped
compacted pod.

Figure 14bis is an axonometiic view of a symmetrical compacted pod (E}.
Figure 15 is a front view of an asymmetrical flat-topped compacted pod
{A).

Figure 15b is a front view of a symmetrical compacted pod (E).

Figure 16 shows the distribution, as seen from above, of a series of culs
() around the central zone of the flat face (L} of the prism (P).

Figure 17 shows how the cuts are flared () to make symimetrical pods.
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Figure 18 shows how the cuts are flared {o a greater degres (W) to make
an asymmetrical flat-topped compacted pod, given the greater depth of
the depression formed.

Figure 19 schematically represents, in a cross-saction view, the action of
a forming punch (M}, which is such as to lend the filter paper (F1) the
deeper shape (C) required for the bottom half of a flat-topped pod.

Figure 20 llustrates a dose of product being fed for packaging in a type
{A) asymmetrical flat-topped pod.

Figure 21 illustrates the action of a flat tamping punch (N, which is such
as 1o level out the dose of product in the depression (C) formed in the
filter paper (F1) to create an asymmetrical pod. Figure 22 illustrates the
sealing of a compacted asymmetrical pod with a flat filter paper fop (F2).
Figures 19bis, 20bis, 21bis and 22bis are similar to figures 19, 20, 21 and
22 and represent the action of a concave punch (N"), which is such as to
increase the degree of compacting of the same dose of product to create
a concave asymmetrical pod,

Figures 10ter, 20ter, 21ter and 22ter represent the action of a concave
punch (N}, which s such as to increase the degree of compacting of the
same dose of product to create a symmetrical pod.

in the figures, the individual details are marked as follows:

A is 8 flat-topped compacted pod.
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6

B1 is the spool of filter paper (1),

RZ is the spool of filter paper (F2).

C is the depression formed in the fiter paper (F1)

E is a compacted pod of standard shape and size.

F1 is the filter paper to be impressed with the forming punch (M),

F2 is the filter paper for creating the pods.

£3 indicates the overlaying of the two fiter papers (F1, F2).

G indicates a recess direétiy impressed in the flat faces of the prism or
the interchangeable dies (5).

L indicates the flat faces of the polygonal prism.

N indicates the tamping punch for the standard type of pods (E}.

N’ indicates the tamping punch for type (A} compacted pods.

N indicates the convex tamping punch for type (A} pods.

P is the polygonal prism-shaped carousel.

R indicates the axis around which the carousel rotates intermittently.

t indicates the cuts on the filter paper (F1).

T indicates the flaring of the cuts {t).

W indicates a larger flaring of the cuts (t) to enable the formation of
deeper recesses {C).

L, 81 IV indicate the doses fed for packaging in pods.

1, 2, 3, 4 indicate an orderly sequence of sections where the filter paper
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will be flat during the pod packaging process.

The figures clearly evidence the compact structural architecture of the
packagmg machine to which the present invention relates. The invention
naturally lends itself to different embodiments as regards both the
dimensions and structural proportions of the various parts making up the
packaging machine.

It is apparent that the number of sides of polygon may vary, as may the
geometric propartions of the prismatic carousel.

it is likewise apparent that the number of recesses (G} and their
distribution on the faces {L) of the prism may vary. The choice of cuts (§)
will also be adapted to the depth of the depression required.

All the devices that are not illustrated are understood as being made
using known systems and actuated with technological components known
in the art. Therefore, the scope of the present invention shall encompass
all packaging machines featwring the basic, original characteristics
described and fllustrated herein.

The technological choices that may optimise the functionality of the
packaging machine of the present invention are: the number of sides of
the polygon, the diameter of the polygonal whael, the length of each side
of the polygon, the widih of the prism, the number of recesses () and

their distribution on the faces of the prism, the distribution and size of the
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cuts {1), the proportions of the forming and tamping punches (M; N, N,
N7, the devices actuating the intermiftent rotation of the whee! with a
horizantal axis and the filling device for measuring out and dispensing the
pre-astablished doses. |

Now that the original innovative charactenistics of the present invention
have been made apparent, anyone with average skili in the art may
construct filter paper pod packaging machines having the basic

characteristics as described and ilustrated in the following claims.
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Claims

1) A filter paper pod packaging machine characterised by the fact
that i comprises a polygonal prismatic wheel (P} with an
intermittently rotating horizontal axis (R}, each flat face (L) of the
prismi (P} directly incorporating at least one recess {G) matching
the size and shape of the pods fo be produced.

2} The filter paper pod packaging machine of the previous claim,
characterised by the fact that each flat face (L) of the prism (P)

| may be equipped with interchangeable dies (5) featuting recesses
(G) that geometrically match the size and shape of the pods o be
produced.

3) The fiter paper pod packaging machine of claims 1 or 2,
characterised by the fact that by varying the length of gach side
of the polygon and by varying the width of each face of the prism #
is possible to create a plurality of recesses (G) on each flat face {13
of the prism, efther in a radial or axial configuration, in one or more
TOWS.

43 The filter paper pod packaging machine of the previous claims,
characterised by the fact that a web of filter paper (F1), fed out
from ifs respective spool (B1), and overlaid by a second web of

filter paper (F2) fed out from ils respective spool, is wrapped
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around the flat faces (L) of the polygonal prismatic wheel (P).

3) The filter paper pod packaging machine of the previous claims,
characterised by the fact that a series of culs () are made in the
flat filter paper (F1) in appropriate positions around the central
zone corresponding to the recess {G) impressed in the prismatic
wheel {F).

8} The filter paper pod packaging machine of the previous claims,
characterised by the fact that a forming punch (M) is applied on
the web {F1) in the central zone surrounded by the cuts ) to
mould the web {F1) to the shape (C) of the recess (G), said
moulding of the filter paper being optimised by the presence of
cuts which flare out (T) to facilitate the formation of a depression in
the filter paper web (F1) by action of the forming punch (M), while
the periphérai zone of the filter paper (F1) remains flat and
adherent o the face (L) of the prism {P).

7} The fitter paper pod packaging machine of the previous claims,
characterised by the fact that the forming punch (M) creales a
deeper recess (C) in the web (F1) by flaring the cuts ) to a
greater width (W), while the peripheral zone of the filter paper (F1)
remains fiat and adherent to the face (L) of the prism (P).

8) The filter paper pod packaging machine of the previous claims,
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characterised by the fact that the greater depth of the recess (C}
allows the pod to hold the same quantity of compacted product as
symmetrical pods (E), the diameter being equal.

9} The filter paper pod packaging machine of the previous claims,
characterised by the fact that the recesses () feature holes {f)
through which suction s apptlied fo attract the filter paper (F1),
thereby facifitating the moulding of the latter to a shape (C)
matching that of the recess (G) during the operation of the forming
punch (M).

10) The filter paper pod packaging machine of the previous claims,
characterised by the fact that the suction applied through the
holes {f) in the recesses (G) remains on even after the forming
punch (M) has completed its action in order o assure the
adherence of the filter paper (F1) to the recesses (3) during
subsequent processing.

11} The filter paper pod packaging machine of the previous claims,
charactetised by the fact that the depression (C}, obtained by
the action of the forming punch (M) on the filter paper (F1}, is filled
with a pre-measured volume of product that will be compacted by
means of a specific concave tamping punch (N} for producing

symmetrical pods.
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12)  The filter paper pod packaging machine of the previous claims,
characterised by the fact that the deeper depression (C),
obtained by the action of the forming punch (M) on the filter paper
(F1), is filled with a pre-measured volume of product that will be
compacted by means of a specific flat tamping punch (N} for
producing asymmetrical pods and subsequently sealed with a flat
top made from filter paper (F2) fixed onto the pod along the edges
adherent 1o the faces (L) of the prismatic polygen (P}.

13)  Filter pod obtained with the packaging machine of the previous
claims; characterised by the fact that being compacted and
having a flat top it may be used to make an espresso of good
quality with less coffee or an espresso of better quallty with the

same quantity of coffee.
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DRomaine de l'invention

La présenie invention se situe dans le domaing de la préparalion de boissons,
n.ex. & base de café, par exiraction d'une dose concentrée, p.ex. de café moulu,
contenue dans une capsule. Elle se rapporte plus particuliérement aux doses
utiisées & cet effet ainsi qu'aux dispositifs utilisant de telles doses.

Etat de la technigue

Des capsules el des machines fonctionnant selon le principe précité existent
depuis de nombreuses décennies.

Les brevets US 2 888 886, US 2 968 560, US 3403 617 et US 3 807 297
decrivent des disposilifs ou la capsule est initiglement perforée en plusisurs
endroits, puls raversée par de 'eau sous pression.

L.a capsule décrite dans le brevet CH 605 293 ou dans le brevet EP 0 242 556 B1
comporie une membrane dans sa partie inférisure. De 'eau sous pression est
initialement introduite dans la partie supérieure de {a capsule, aprés percement de
ladite capsule au moyen d'un élément tranchant (p.ex. une lame), ce qui entraine
un gonflement de la capsule, principalement au niveau de la membransg. A partir
dune certaine pression, & membrane se déchire, autorisant de la sore
fécoutement d'un mélange gau-cafe.

Dautres capsules munies d'une membrane sont décrites dans les documents
brevets suivanis : EP 0 468 079 A, EP 0 806 373 A, EP { 554 469 A,

Exposé général de finvention

La présente invention comporte plusieurs améliorations par rappont aux capsules

de I'état de la technique-

A cet effet, elle concerne une capsule pour la préparation d'une boisson, par
exemple du calé, comprenant un élement creux desting a conleniv une dose,
IPR2023-00502
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b

p.ex. de calé moulu, ledit élément creux comprenant une paroi latérale, une paroi
supérieurs et une paroi inférisure compordant une membrane d'extraction; la paroi
supérieure comportant sur sa face inteme une zone Jaffaiblissement adaptée de
maniare a subir un déplacement lorsquun éiément externe exerce une forcs sur
glle, offrant de la sorte un passage d'écoulement de liquide entre 'exiérisur et
{intérieur de 1a capsule.

Un des avantages offert par la présente invention réside dans ia possibiiité de
ménager des passages d'écoulement de liquide de section suffisamment large.
Cela vaut particulidrement pour des capsules constitudes dun matériau
biodégradable. Celui-ci a fendance & se gonfler en présence de liquide. En
fabsence dune zone daffaiblissement de section suffisamment large le
percement de la capsule par un élément tranchant n‘autorise pas un écoulement
sutfisant du liquide au fravers de ia zone percee.

En dotant fa capsule selon linvention dune zone daffaiblissement de seclion
large, la présence d'un espace d'écoulement est garantie.

Exposé détaillé de Uinvention

Linvention est décrite plus en deétall ci-aprés au moyen dexemples non-limitatifs

illustrés par les figures suivanies :

La figure 1 Hustre un premier exemple de capsule selon finvention

La figure 2 lHlustre une variante de la partie supérieure de g capsule de la figurg 1
Les figures 3 illustre une autre variante de la partie supérieure de 1a capsule de fa
figure 1

La figure 4 présente l'intérisur de la capsule de ia figuret

La figure 5 illustre un agrandissement d'une parlie de inlérieur de la capsule de
fa figure 1

IPR2023-00502
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La figure 8 fHlusire un enfonicement sur 1a face externe de la parol lalérale

La figure 7 présente un deuxieme exemple de capsule selon linvention.

La figure B8 présente un troisieme exemple de capsule selon linvention.

Les figures 9 et 10 illustrent la zone d'affaiblissement disposée sur la face interne
de {a parol supérisure

Les figures 11 et 12 Bllustrent la rupture de la zone d'affaiblissement,

Liste des références numériques utilisées dans les figures :

1 Capsule

2 Paroi latérale

3. Paroi supérieure
4 Parai inférieure
L Evidement

6. Elément rigidifiant paroi supérieur
7 Elément rigidifiant paroi latérale

8 Elément rigidifiant bord supérieur
9. Protubgrance interne

10,  Bourrelet

11, Zone d'affaiblissement

12, Elément percant

i convient de relever en particulier leg caraciéristiques suivantes lides a ia
capsule selon Finvention ©

a) Renforcement de la partie supérieure de 1a capsule par une architecture dite «
poutraison », « renfort » ou « charpente » qui a pour but de renforcer la capsule &
la pression de l'eau ainsi que lors de sa perforation. !l est également possible
d'obtenir une structure renforcée au moyen de plis de matiére. La renforcement

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
Page 281 of 421



WO 2018041179 POTABGRAISLITS

de la rigidité peul egalement étre obelnu par une archileclure de type «
poulraison » ou « charpente » concave & la capsule {voir figure 2).

Avec cette structure, il est possible de diminuer la guantité de matiére ulifisée,
p.ex. de matiére bicdagradable, des matiéres fines type PET, métal, ou tout autre
matiere a base des dérivés du pétrole,

by Lintérieur de la capsule présente des éléments intermes saillants ou une
colleraetle circonférentielle qul ont pour fongtion d'éviter un coincement lors de
Fempilement des capsules & vide, préalablement a leur remplissage en usine.
Ces mémes éléments salllants offrent par alfleurs un renfort latéral de la capsuie.
{voir Figure 4).

c)y A Vextérieur de la capsule, en regard de chaque élément saillant ou d'une
collerette circonférentiel, un évidement est créé ce qui permet de renforcer les
parties latérales de ia capsule par sffet de charpente, lout en Sconomisant de la
matiére, {voire coupe) et permet nolamment d'utiliser de la matiére biodégradable
et des matiéres fines type PET, métal, ou tout aulre matiére dérivée du pétrole. Le
renfort latéral de la capsule peut ausst &lre créé par des plis de la maliére {voir
figure 5-8).

d) La partie lalérale extérieure de la capsule présenie des panis qui psuvent
s'élendre jusque vers la partie inférieure de la capsule ou a une certaine distance
sur fa hauteur, Dans celte variante également, il est donc possible d'économiser
de la matiére toul en renforgant les parties latérales de 1a capsule {voir Figure 7-
8).

En résume, tous les systémes de renfort mentiormés ci-dessus permettent d'étre
rigide avec moins de matiére utilisée et d'utiliser avantageusement des matisres
biodégradables ou tout autre matiére de type (PET, Métal), ou toute autre matiére
dérivée du pétrole.
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La partie supérieurs interne de 1a capsule est munie d'un bourrglet de matiere au
niveau des eléments percants de la capsude {voir figure 4).

Sur les flans du bourrelet sont disposés des amorces de fissure. Lorsque qu'un
élément percant exerce une pression suffisante au niveau du bourrelet les
amorces de fissure éclatent ce qui a pour effet de laisser de 'eau pénétrer dans la
capsule {voir figure 9-12).

Llinvertion ne se limite pas aux exemples illustrés.

Nimpotie quslle structure de renfort peut étre envisagée.

De préférence, la capsule est formée d'un matériau biodégradable.

Avantagsusement, ie matériau biodégradable peut élve d'origine végéiale.

Selon une variante, le matériau comprend les composants suivants :

Amidon {> 70 %), fibres, protéines, lipides, glycérine d'origine végstale, résines

biodégradables.

Selon une auire variante, le matériau comprend les composants suivanis :
Amidon {> 70 %), fibres, protéines, lipides, résine biodégradable, colorant minéral.

A relever enfin que la capsule selon linvention peut également étre utilisée avec
des dispositifs de 'état de la technique gui soni dolés de lames pour Nintroduction
de {'eau dans 1a capsule.
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Revendications

1. Capsule (1) powr la préparation dune boisson, par exemple du café,
3 comprenant un élément creux destingé a contenir une dose, p.ex. de café
mouiu, ledit élément creux comprenant une paroi latérale {2} , une paroi
supérieure (3} et une parot inférieure {4) comportant une membrang
d'extraction; la paroi supérieure (3} comportani sur sa face interne une
zone d'affaiblissement (11} adaptée de maniére & subir un déplacement
10 torsqu'un élément externe (12) exerce une force sur elle, offrant de la sorte
un passage d'écoulement de liquide entre l'exiérieur e lintéreur de la

capsule {1).

2 Capsule selon la revendication 1 dans laquelle ladite zons
i3 d'affaiblissement se présente sous 1a forme d'un bourrelet dont fes bords
ont une épaisseur inférieure 4 'épaisseur moyenne de la parol supérieure.

3. Capsule selon la revendication 1 ou 2 dans laquelle la section de la zone
d'affaiblissement est supérieure 3 1a section dudit élément externe.

20
4. Capsule selon t'une des revendications 1 a 3 comprenant des évidements
latéraux auxquels sont associés des protubérances intermes.
5. Capsule selon fune des revendications précédentes comportant des
25 élémaents de renforcement de sa rigidité.
6. Capsule selon la revendication 5 dans laquelle lesdils éléments de
renforcement sont disposés suy la parol supérieure de la capsule.
30 7. Capsule sslon la revendication § ou 6 dans laguelle lesdits éiémenis de

renforcement sont disposés sur la parol latérale de fa capsule.
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8. Capsule powr la préparation dune boisson, par exemple du café,
constituée d'un matériau  blodégradable comprenant les éléments
suivants : Amidon {> 70 %), fibres, protéines, lipides et au moing une
résine biodégradable.
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WO 2611047836 PCT/EP /006389

FILTERING AND PERMEABLE CONTAINER FOR SUBSTANCES
SUITABLE FOR THE PREPARATION OF BEVERAGES

FIELD OF THE INVENTION

The present invention relates to the field of containers for substances suitable for the
preparation of beverages. In particular, the present invention relates to the field of
fitering and permeable containers for substances such as water-soluble substances,
coffea, tea, herbal tea or the like,

STATE OF THE ART

Several kinds of bags or flexible pads are known in the art for obtaining beverages such
as tea, herbal teas, coffee or similar beverages such as water-soluble substances
based beverages.

These kinds of bags or pads are easily deformed so that the handiing of same is
complicated and particularly critical, especially in the case of filling and/or packaging
machines working at high production rates.

in order to try to overcome these problams, capsule packages have been provided such
as those described for example in EP 0 521 188 A1 and in US 2005/0051478 A1,

EP 0 521 188 A1 describes a capsule package contsining roast and ground coffes for
the preparation of a coffee beverage. The capsule package described in EP 0 521 188
A1 has body and membrane components, The body has a frusto conical shape with
base portion capable of allowing flow of & coffes beverage therethrough, an annular
sidewall portion which extends transversely from the base about a package body
interior space and defines an opening which opposes the base portion, and a nm
portion which extends about the opening and transversely from the sidewall portion in a
direction away from the opening. The body and the membrane arg made of a permeable
flaxible plastic material, The stability of the system described in EP 0 521 188 At is not
optimized. in particular, the capsule packages according to EP 0 521 186 A1 are still
easily deformed, especially when they are handled by filling and/or packaging machines
working at very high production rates.
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US 2005/0051478 A1 describes a beverage filter cartridge having an impermeable cup-
shaped out container internally subdivided by a generally cup-shaped filter element into
a first chamber inside the filter and a second chamber located between the filter bottom
and the container bottom. The upper rim of the filler is joined at a peripheral juncture to
the container side wall, and the fiter side wall has exterior channels that face the
container side wall and lead downwardly from the peripheral junciure to the second
chamber. in particular, the channels are provided by forming the filter side wall with a
fluted configuration or by pleats in the filler side wall so that the channsgls intrease in
width from a minimum at the upper rim of the filter to a maximum at the filter bottom.
The channels formed in the filter sidewall according to US 2005/0051478 A1 are not
provided for improving the stability of the structure of the system especially for its
handling in filling andfor packaging machines working at very high production rates,
Accordingly, the structure of these channels is not optimized for the purpose of
improving the stability of the structure but rather for encouraging through flow in upper
regions of the filter wall, The cartridges described in US 2005/0051478 A1 siill exhibit
therefore a low stability and render the handling procedures in packaging andfor filling
machines extremely indusirious, time consuming and costly.

The present invention allows overcoming the problems and drawbacks of the systems
known in the prior art. In particular, the present invention guarantses stability of the
structure of filtering and permeable containers so that they can easily be handied in
packaging andjfor filling machines even when these machines operate at very high
rates. Moreover, the present invention provides confainers which are easily employed
in automatic machines both for domestic and industrial use,

SUMMARY

The present invention relates to filtering and permeable containers for substances
suitable for the preparation of beverages, such as water-soluble substances or coffes,
tea, herbal tea or the like.

The present invention is based on the idea of providing the body of the container with
longitudinal stiffening ribs wherein the length of the ribs is variable along the surface of
the body. The presence of ribs having different fengths on the body of the container
allows the oplimization of the stability of the container, The modulation of the length of
the ribs along the surface of the container allows improving the stability and rigidity of
the system,
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According to an embodiment of the present invention, a fillering and permeable
container for substances suitable for the preparation of beverages is provided, the
container being made by means of thermoforming starting from a fiat strip of
permeable, filtering and thermoformable material, wherein the body of the container
comprises jongitudinal stiffening ribs, wherein the length of the ribs is variable along
the surface of the body.

According to a further embodiment of the present invention, a container is provided,
wherain long and shon ribs are alternated along the surface of the body. The stability of
the container is accordingly optimized by providing for exampie long ribs extending at
teast partially in the botlom region of the container alternated to short ribs extending
only along the side region of the container.

According to a further embodiment of the present invention, a container is provided,
wherein the depth of one or more of the ribs decreases toward the bottom of the
container. In particular, since one or more of the ribs have a depth which is decreasing
toward the boltom of the conlainer, the stability and handling of the container are
optimized.

According to a further embodiment of the present invention, a coniainer is provided,
wherein at least along a portion of one or more of the ribs, the widlh of the ribs
decreases toward the bottom of the container, so that said one or more of the ribs have
a pointed shape. In this way the stability of the container is further optimized. In
particular, the side portion of the body is stiffened by the presence of the stiffening ribs
and the bottom portion is minimally altered by the presence of those ribis having a
pointad shape pointing toward the bottom of the container.

According to a further embodiment of the present invention, a container ig provided,
wherain the stiffening ribs increase the filtering surface of the body.

According to a further embediment of the present invention, a container is provided,
further comprising an upper annular rim adapied to stiffen the structure of the body.

According to a further embodiment of the present invention, a container is provided,
wherein the rim is substantially fiat and has a thickness substantially corresponding to
the thickness of the flat strip.
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According to a further embodiment of the present invention, a container is provided,
whergin the conlainer is sealed by means of a filtering film after having been filled with
a substance suitable for the preparation of beverages.

According to a further embodiment of the present invention, a conlainer is provided,
wherein the container is hermetically contained into a hermetic and impermsable
capsule so as to guarantee the preservation of the organcleptic properties of the
substances contained in the container,

Acgcording to a further embodiment of the present invention, a container ig provided,
wherein the container is adapted {o be employed in automatic espresso machines. In
particular, the comtainer can be adapted o be emplpyed for example for awtomatic
domestic espresso machines or for industrial espresso machines.

According to a further embodiment of the present invention, a container is provided,
wherein the container is adapted to be employed in moka pols. For example, the total
height of the container can be adapted to insert the container in the basket of existing
moka pots.

According to a further embodiment of the present invention, a container is provided,
whargin the container further comprises a suspension wire somptising a label so that
the container can be introduced into a pot containing boiling water, such as a tea pol or
the like.

According to a further embodiment of the present invention, a container is provided,
wherein the container further comprises a suspension tab, the suspension fab being
adapted to support writings, signs or the like,

According to a further embodiment of the present invention, a method for the production
of a filtering and permeable container for substances suitable for the preparation of
beverages is provided, the container being made by means of thermoforming starting
from a flat strip of permeable, filtering and thermoformable material, the method
comprising the step of the formation of longitudinal stiffening ribs on the body of the
container, wherein the length of the ribs is variable along the surface of the body.

According to a further embodiment of the presant invention, a method for the production
of a filering and permeable container for substances suitable for the preparation of
beverages is provided, wherein the formation of the body of the container is performed
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by means of a thermoforming punch and a matrix, the thermoforming punch comprising
longitudinal ribs on its outer surface adapted to shape the longitudinal stiffening ribs of
the body of the container, the matrix being adapted to house the thermoforming punch
50 as to form simultaneously the body and the stiffening ribs starting from the flat strip,

8RIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described with reference to the enclosed drawings
wherein the same reference numbers refer to the same andfor similar parts of the
system. In the drawings;

Figure 1 schematically displays the starting phase of the thermoforming process for the
formation of a container according to an embodiment of the present invention;

Figure 2 schematically displays an operative phase of the thermoforming process for
the formation of a container according o an embodiment of the present invention;

Figure 3 schematically dispiays a further operative phase of the thermoforming process

Figure 4 schematically displays a further operative phase of the tharmoforming process
for the formation of a container according (o an embodiment of the pregent invention,

formation of a container according to an embodiment of the present invention wherein
the formed container is cut from the strip of permeable, fillering and thermoformable
material

Figure 8 schematically displays a 3D view of the inner region of the container aceording
to an embodiment of the present invention;

Figure 8bis schematically displays a 3D view of the outer region of the container shown
in figure 6,

Figure 7 schematically displays a 3D view of the conlainer according lo an embodiment
of the present invention filled with a substance suilable for the preparation of

beverages;
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Figure 8 schematically displays a 3D view of the container shown in figure 7 sealed by
means of a filtering film;

Figure 8 schematically displays a 3D view of the upper region of a container according
to an ambodiment of the present invention adapted (¢ be employed in a moka pot and
sealed by means of a filtering film;

Figure 10 schematically displays a 3D view of the bottom region of the container shown
in figure 8;

Figure 11 schematically displays a 3D cut of the bottom region of the container shown
in figures 2 and 10,

Figure 12 schematically displays a 3D exploded view of a moka pot employing a
container according to an embodiment of the present invention;

Figure 13 schematically displays a vertical cross section of a moka pot employing a
container according to an embodiment of the present invention;

Figure 14 schematically displays a 3D view of a hermetic and impermeable capsule
containing the container according to an embodiment of the present invention;

Figure 15 schematically displays a 3D view of a cut of the hermetic and impermeable
capsule shown in figure 14;

Figure 16 schematically displays a container comprising a suspension wire according to
an embodiment of the present invention;

Figure 17 schematically displays a container comprising a suspension {ab according to
an embodiment of the present invention,

DETAILED DESCRIPTION

in the following, the present invention is described with reference to particular
embodiments as shown in the enciosed drawings. Nevertheless, the present invention
is not limited to the perticular embodiments described in the following detailed
description and shown in the figures, but, instead, the embodiments described simply
exempiify several aspects of the present invention, the scope of which is defined by the
appended claims.
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Further modifications and variations of the present invention wiil be clear for the person
skifled in the art. Therefore, the present description has {o be considered as including
all the modifications and/or variations of the present invention, the scope of which is
defined by the appended claims.

Figure 1 schematically displays the starting phase of the thermoforming process for the
formation of a container according to an embodiment of the present invention. The
figure displays a reel R of permeable, filtering and thermoformable materiat. A fiat strip
1 of this material is unwound from the roft R, The sysiem for forming the container
comprises a thermoforming punch T, a stabilizing ring A and a matrix M.

The outer surface of the apex portion of the punch T comprises ribs adapted to form
ribs in the body of the container as described in detail below. The matrix M is adapted
to house the punch T, In particular, as can be seen in figure 1, the matrix M comprises
an inner cavity with a lateral surface provided with grooves adapted to engage the ribs
of the apex portion of the punch T.

As can be seen in figure 2, the stabilizing ring A is employed o press the strip 1
against the upper portion of the matrix M. Accordingly. by means of the stabilizing ring
A, the strip 1 is safely kept in place for the formation of the comainer.

in figure 3, the punch T is lowered through the ring A into the matrix M so as to insert a
portion of the strip 1 into the matrix M. The action of the thermofarming punch T in
cooperation with the matrix M allows the formation of the body 2 of the container. in
other words, both the bottom and the side portion of the container are simultaneously
formed in this step. Moreover, since the punch T is provided with ribs and the matrix M
is provided with corresponding grooves adapted to engage the ribs of the punch T, the
bady 2 is formed with stiffening ribs 4 with the optimized stiffening structure as
described below. In particular, the body 2 and the stiffening ribs 4 are formed

simultaneously.

Figure 4 disptays the situation of the system when the punch T and the ring A are lifted.
As can be seen, the body 2 of the container is formed with stiffening ribs 4 due to the
combined action of the matrix M and of the punch 7. Moraover, the region of the strip 1
focated below the stabilizing ring A is not deformed. in particular, the portion of the strip
1 located below the stabilizing ring A is substantially flat and has substantially the same
thickness as the strip 1.
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Fiqure 5 schematically displays a further operative phase of the process for the
farmation of the container wherein the formed body 2 is cut from the strip 1 of
permeable, filtering and thermoformable material. In particular, a culling tool is
employed to detach the formed body 2 from the sirip 1. By means of the culling tool, in
particutar by properly choosing the diameter of the cufting tool or by selecting an
appropriate line of cutting, the container is provided with an upper annular rim 3. Since
the upper annular rim 3 corresponds ta the region of the strip below the stabilizing ring
A, the annular rim 3 is substantiaily flat and has a thickness substantially corresponding
to the thickness of the strip 1.

Figures & and Sbis schematically display 3D views of the container according to an
embodiment of the present invention. The container is provided with longitudinat
stiffaning ribs 4, and the length L of the stiffening ribs 4 is variable along the surface of
the body 2 of the container. in particular, long and short ribs are alternated along the
surface of the body 2. The long ribs extends toward the bottom region § of the
container. In particuiar, the long ribs occupy a portion of the bottom region § of the
container. The container has a cup-shaped bottom region 5. The ong stiffening ribs
occupy, therefore, a portion of the cup-shaped bottom region §. Each short rib is placed
between two long ribs and exiends along the lateral region of the container
Accordingly, the stabilization of the structure is optimized and, at the same time, the
filtering surface of the container is increased.

Further, as can be seen in figures & and 8bis, both the long and short stiffening ribs 4
have a depth which decreases toward the bottom of the container. In particular, the ribs
4 have maximum depth in correspondence to the upper annular rim 3 and minimum
depth at their opposed end, i.e. toward the bottom region 5 of the container. This allows
improving the stability of the container and, at the same time, increasing the fittering
surface of the system. The varying depth of the ribs 4 allows to integrate them in the
structure of the container so as to penetrate gven in the bottom region of the container.
In particuiar, since toward the bottom of the centainer the depth of the ribs 4 is minimal,
the bottom region can be easily provided with the ribs 4.

Moreover, as can be seen in figures 8 and 8bis, the width of the ribs decreases toward
the bottom 5 of the container so that the ribs 4 have a pointed shape. In parlicular, the
pointed end of the ribs 4 points toward the bottom region § of the container. This allows
inserting a large number of stiffening ribs 4 sven if the coniainer is cup-shaped as
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shown in figures 6 and 6bis. In particular, sven the narrow bottom region § of the cup
shaped container can be provided with ribs 4 because the width of the ribs 4 is reduced
in this region with respect to the width of the ribs 4 in their upper portion.

As can be further seen in figures 8 and Bbis, the container is provided with an upper
annular rim 3 adapled to further stiffen the structure of the body of the container. The
aanular rim 3 i3 substantially flat and has substantiafly the same thicknass as the fat
strip 1 of permeable, filtering and thermoformable material.

The annular rim 3 and the stiffening ribs 4 guarantee the rigidity of the body 2 of the
container so that it can be easily and quickly handied even at very high automated
filling and/or production speeds.

Figure 7 schematically displays a 3D view of the container according to an embodiment
of the present invention filled with a substance suitable for the preparation of
beverages. The substance can be suitable for the preparation of hot or cold beverages.
Examples of such substiances are water-soluble substances such as milk powder or tea
powder for ice tea. Further examples of such substances are infusion substances such
as tea or herbal tea. Further examples of such substances are granular substances
such as ground coffes or the like.

Figure 8 schematically displays a 3D view of the container shown in figure 7 sealed by
means of a filtering film 1°. The filtering film 1" is permeable. Moreover, the filtering film
1’ is sealed to the upper annular rim 3 of the container,

Figure 9 schemalically displays a 3D view of the upper ragion of a container 2A
according to an embodiment of the present invention adapted to be employed in a2 moka
pot and sealed by means of a filtering film. Figure 10 schematically displays a 3D view
of the bottom region of the container 2A shown in figure 8. Figure 11 schematically
displays 3 3D cut of the bottom region of the container shown in figure 8.

The height of the container shown in figures 9, 10 and 11 is lower than the height of the
container shown in figures 8 and 6bis. In parlicular, the height of the comtainer shown in
figures 8, 10 and 11 is adapled (o employ the container in the basket of existing moka
pots,

As can be seen in figure 10, the alternate length of the stiffening ribs 4 is particufarly
advantagaous in the presert case. In particular, in the present case, the container 2A
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has substantially a cylindricat shape with a substantially flat bottom. The short ribys run
only along the side wall of the confainer 2A. In particular, the short ribs run along the
antire height of the side wall of the container 2A. The long ribs extend bevond the side
wall of the container 2A in the bottom portian of same 50 as to meet substantially at the
centre of the boltom portion of the container 2A. In particular, the pointed endings of
the long ribs point toward the centre of the bottom portion of the container 2A.
Margaver, the depth of the long riba decreases toward the centre of the bottom 5 of the
container 2A 80 as to maintain the siability of the central portion. The short ribs have
substantially constan! depth along their entire length. Moreover, the short ribs have
substantially constant width along their entire length and do not exhibit pointed
endings.

Figure 12 schematically displays a 3D exploded view of a moka pol employing a
container 2A according to an embodiment of the present invention, and figure 13
schematically displays a vertical cross section of the system. As can be seen in the
figures, the container 2A is fitled into the basket of the moka pot. Moreover, the moka
pot is a {raditional existing moka pot, and no modifications are necessary for employing
the container 2A according to an embodiment of the present invention.

Figure 14 schematically displays a 3D view of a hermetic and impermsable capsule 10
containing the container according to an embodiment of the prasent invention. Figure
15 schematically displays a 3D view of a cut of the system shown in figure 14, The
contalner is hermetically contained into the hermetic and impermeable capsule 10 50 as
to guaraniee the preservation of the organoleptic properties of the substances &
containgd in the container,

Figure 16 schematically displays a container 2 comprising a suspension wire 7
according to an embodiment of the present invention. The suspension wire 7 is
provided with a label 8. Accordingly, the container according to this embodiment of the
present invention can be employed in a similar way to common tea bags. in particular,
the container 2 can be easily inserted into pols containing hoiling waler, such as lea
pots or the like. According to the present invention, aiso the container 2A having
reduced height and substantially cylindrical shape can be provided with a suspension
wire.

Figure 17 schematically displays a container 2 comprising a suspension tab € according
tc an embodiment of the present invention. The suspension tab 9 is adapted to support
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writings, signs or the like, The suspension tab 9 is formed as an extension of the
filtering film 1 sealing the container 2. According to the present invention, also the
container 2A having reduced height and substantially cylindrical shape can be provided
with a suspension tab.

While the invention has been described with respect to the preferrad physical
embodiments constructed in accordance therewith, it will be apparent to those skilled in
the art that various modifications, variations and improvements of the present invention
may be made in the light of the above teachings and within the purview of the
appended claims without departing from the spirit and intended scope of the invention.

For instance, several kinds of materials can be employed for realizing the containers
according to the present invention. Moreover, the containers according to the present
invention can have several dimensions. For example, the containers can be adapted to
be employed for domestic machines such as moka pots or asutomalic espresso
machines. Alternatively, the containers can be adapted to be employed for industrial
machinas,

In addition, those areas in which it is believed thatl those of ordinary skill in the art are
familiar have not been described herein in order not to unnecessarily obscure the
invention described. Accordingly, it has to be understood that the invention is not to be
limitad by the specific iilustrative embodiments, but only by the scope of the appended
gclaims.
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CLAIMS

1. Filtering and permeable container for substances (8) suitable for the
preparation of beverages, said confainer being made by means of
thermoforming starting from a fiat strip {1} of permeable, filtering and
thermoformable material,

characterized in that:

the body (2) of said container comprises longitudinal stiffening ribs (4),
wherein the length of said ribs (4) is variable along the surfage of said body

{2).

2. Condainer according to claim 1, wherein long and short ribs {4} are alternated
along the surface of said body (2).

3. Container aceording fo one of claims 1 or 2, wherein the depth of one or more
of said ribs (4) decreases toward the bottom (8) of said container.

4, Container according to one of claims 1 to 3, wherein at least along a portion
of one or more of said ribs {4}, the width of said ribs {4} decreases toward the
bottom (5) of said container, so that said one or more of said ribs (4) have a
painted shape.

5. Container according to one of claims 1 to 4, wherein said sliffening ribs (4}
increase the fitering surface of said body {2}

8. Gontaingr according to one of claims 1 fo 5, further comprising an upper
annular rim {3} adapted to siiffen the structure of said body {2}

7. Container according to claim 6, wherein said rim {3} is substantiailly fiat and

has a thickness substantially corresponding 1o the thickness of said flat strip
{1}

8. Container according to one of claims 1 to 7, wherein said container is sealed
by means of a filtering film {1") after having been filled with a substance (8}
suitable for the preparation of beverages.
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3 Container according to one of claims 1 to 8, wherein said container is
harmaetically contained into a hermetic and impermeable capsule (10) 8o ag to
guarantee the preservation of the organoleptic properties of the substances

{6} contained in said container.

10, Container according to one of claims 1 ko 9, wherein said container is
adapted to be emploved in aviomatic espresso machines.

11. Container according to one of claims 1 to 10, wherein said container is
adapied to be emploved in moka pots.

12, Comainer gaecording to one of claims 1 fo 11, wherein said container further
comprisas a suspension wire (7} comprising a label (8) so that said container
can be introduced into a pot containing boiling water, such as a tea pot or the
fke,

13, Contalner accarding to one of claims 1 1o 11, wherein sald container further
comprises a suspension tab {8), said suspension tab {9} being adapted to
support writings, signs or the like,

14. Mesthod for the production of a filtlering and permeable container for
substances {(8) suitable for the preparalion of beverages, said container being
made by means of thermoforming starting from a flat strip (1) of permeabls,
fitering and thermoformable material, said method comprising the following

staps:

formation of iongitudinal stiffening ribs {4) on the body (2) of said container,
whearein the length of said ribs {4} is variable along the surface of said body

{4}

15, Method according to claim 14, wherein the formation of the body {2) of said
container is performed by means of a thermoforming punch (T} and a matrix
{M), said thermoforming punch (T} comprising longitudinal ribs on its suter
surface adapted to shape said longiludinal stiffening ribs {4}, said matrix (M)
heing adapted o house said thermoforming punch (T} so as fo form
simultaneously said body {2} and said stiffening ribs {4} starting from said fiat
strip {1}
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Application/Control Number: 16/438,818 Page 2
Art Unit: 1792

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.
Election/Restrictions
2. Claim 9 is noted to contain no method steps. At this time, restriction has not

been required between the product claims 1 — 8 and the method claim 9 because the
method claim does not recite any significant manipulative steps and is therefore
considered as part of the product claims. Applicant is advised that if the method claim
is amended to contain significant method steps, any such claims will be subject to
restriction based on original presentation.

Information Disclosure Statement
3. The Examiner acknowledges receipt of the lengthy information disclosure
statement filed 12 June 2019. There is no requirement that applicants explain the
materiality of English language references, however the cloaking of a clearly relevant
reference in a long list of references may not comply with applicants’ duty to disclose,

see Penn Yan Boats, Inc. v. Sea Lark Boats, Inc., 359 F. Supp. 948, affd 479 F. 2d.

1338. There is no duty for the Examiner to consider these references to a greater
extent than those ordinarily looked at during a regular search by the

Examiner. Accordingly, the Examiner has considered these references in the same
manner as references encountered during a normal search of Office search files.

4. With regard to the numerous IDS submissions, applicants are invited to indicate
the relevance of the submissions to the claims. Particularly with regard to the various

examination and opposition reports which were submitted. Without claim listings the
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examiner is unable to determine how the claims in the reports relate to the claims under
examination.
Drawings
5. The drawings are objected to under 37 CFR 1.83(a). The drawings must show
every feature of the invention specified in the claims. Therefore, the following features
must be shown or the features canceled from the claims:
“the identifier is a barcode which is provided on that side of the peripheral region
of the basic element which is directed away from the membrane” as recited in
claim 1;
the capsule characterized in that “it has an insert element with an identifier’ as
recited in claim 3;
if the capsule is to have two different identifiers as claim 3 would appear to recite
then both identifiers in the same capsule must be shown;
“‘the outer circumference of a flange has a plurality of channels” as recited in
claim 4;
6. No new matter should be entered.
7. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5)
because they do not include reference characters associated with the missing features
of the drawings listed above. Corrected drawing sheets in compliance with 37 CFR
1.121(d) are required in reply to the Office action to avoid abandonment of the
application. Any amended replacement drawing sheet should include all of the figures
appearing on the immediate prior version of the sheet, even if only one figure is being

amended. Each drawing sheet submitted after the filing date of an application must be
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labeled in the top margin as either “Replacement Sheet” or “New Sheet” pursuant to 37
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be
notified and informed of any required corrective action in the next Office action.

8. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in
reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheet should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be labeled as “amended.” If a drawing figure
is to be canceled, the appropriate figure must be removed from the replacement sheet,
and where necessary, the remaining figures must be renumbered and appropriate
changes made to the brief description of the several views of the drawings for
consistency. Additional replacement sheets may be necessary to show the renumbering
of the remaining figures. Each drawing sheet submitted after the filing date of an
application must be labeled in the top margin as either “Replacement Sheet” or “New
Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner,
the applicant will be notified and informed of any required corrective action in the next
Office action. The objection to the drawings will not be held in abeyance.

9. Color photographs, in this case grey scale, and color drawings are not accepted
in utility applications unless a petition filed under 37 CFR 1.84(a)(2) is granted. Any

10.  Applicant has provided figures 19 — 22 as what appear to be black and white
photographs. Black and white photographs, including photocopies of photographs, are
not ordinarily permitted in utility and design patent applications. The Office will accept

photographs in utility and design patent applications, however, if photographs are the
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only practicable medium for illustrating the claimed invention which is not the case in the

present application therefore applicant is required to submit the figures as drawings.
Specification

11.  The specification is objected to as failing to provide proper antecedent basis for

the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(0). Correction

of the following is required: there is no antecedent basis in the specification for

“the identifier is a barcode which is provided on that side of the peripheral region of the

basic element which is directed away from the membrane” as recited in claim 1, the

capsule characterized in that “it has an insert element with an identifier” as recited in

claim 3, “the outer circumference of a flange has a plurality of channels” as recited in

claim 4.

12.  The specification is objected to because it fails to include any reference

characters associated with the missing features not found in the drawings, that is

“the identifier is a barcode which is provided on that side of the peripheral region of the

basic element which is directed away from the membrane” as recited in claim 1; the

capsule characterized in that “it has an insert element with an identifier’” as recited in

claim 3; “the outer circumference of a flange has a plurality of channels” as recited in

claim 4.

13.  Appropriate correction is required.

14.  The claims are objected to because the lines are crowded too closely together,

making reading difficult. Substitute claims with lines double spaced on good quality

paper are required. See 37 CFR 1.52(b).
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Claim Rejections - 35 USC § 101

15. 35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

Claim 9 is rejected under 35 U.S.C. 101 because it iz the inproper definition of a
process gs there is no specific process steps in the claim.
Claim Rejections - 35 USC § 112

16.  The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

17.  Claims 3 and 9 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the
applicant regards as the invention.

18.  Regarding claim 3 it is unclear how many identifiers are to be present. Claim 1
recites a single serve capsule to have an identifier which is a barcode provided on the
side of the peripheral region of the basic element which is directed away from the
membrane. Claim 3 further recites the capsule “has an insert element with an
identifier”. It is unclear if this to be a completely separate identifier or somehow related
to the identifier recited in claim 1. Further it is unknown what type of element or

identifier associated therewith would be required to be present in the single serve
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capsule. There is no disclosure in applicant’s specification of said insert element with
an identifier and therefore the ordinarily skilled artisan would not know what is required
to practice the invention.
19.  Regarding claim 9, claim 9 is indefinite because it marely recitas a use without
any active, positive steps delimiting how this use is gotually practiced. Ex parfe Erlich, 3
USPQ2d 1011 {Bd. Pat. App. & Inter, 1986}

Claim Rejections - 35 USC § 103
20. Inthe event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
21.  The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102, if the differences between the subject matter sought to be patented
and the prior art are such that the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall not be negatived by the manner in which the invention was
made.

22. Inthe event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.
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23. Claims 1 and 2 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Ruchonnet WO 2005/044067.

24. Regarding claims 1 and 2, Ruchonnet discloses a single serve capsule
(receptacle 3) capable of making a beverage (coffee) (translation, page 3, paragraph 4),
having a basic element with a cavity, in which a raw beverage material (coffee) (page 3,
paragraph 4) is provided, the capsule has a peripheral region (cylindrical) which

is provided on the basic element, and the cavity being closed by a membrane (upper
perforable part), which is fastened on the peripheral region of the basic element,
wherein the capsule has an identifier (information readable), which makes it possible to
individualize the respective single-serve capsule (translation page 1, paragraph 11),
characterized in that the identifier is a barcode which is provided on that side of the
peripheral region of the basic element which is directed away from the membrane
(translation page 2, paragraph 6). Further regarding claim 2, Ruchonnet discloses the
sealing surface would be provided on the peripheral region which is the flange
(translation page 3, paragraph 11, fig. 6 illustrates).

25. Claim 3 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Ruchonnet WO 2005/044067 in view of Bucher WO 2011/000723.

26. Claim 1 differs from Ruchonnet in the capsule having an insert element with an
identifier.

27. Bucher discloses a single serve capsule capable of making a beverage having a
basic element with a cavity, in which a raw beverage material (coffee) is provided. The
capsule has a peripheral region which is provided on the basic element, and the cavity

is closed by a membrane, which is fastened on the peripheral region of the basic

IPR2023-00502
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element, wherein the capsule has an identifier, which makes it possible to individualize
the respective single-serve capsule. Buchner further discloses the capsule would have
an insert with an identifier (element 8) positioned within the capsule (page 19,
paragraph 1, fig. 9). Bucher is providing an insert with an identifier for the art
recognized function of protecting the identifier from damage when being inserted into
the machine which is believed to be applicant’s reason for doing so as well. To
therefore modify Ruchonnet and provide an insert with an identifier as taught by
Buchner would have been obvious to the ordinarily skilled artisan.

28. Claim 9 is seen to be the obvious use of the single serve capsule to make a hot
beverage since the capsule would obviously have to be placed into a machine with an
identifier reader to read said identifier in order to further make a hot beverage.

29. Claims 4 — 8 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Sweeney et al. US 2002/0020659.

30. Regarding claim 4, Sweeney discloses a single serve capsule capable of making
a beverage (coffee) which has an essentially frustoconical or cylindrical basic element
with a cavity for accommodating a raw beverage material (coffee). There is a
membrane (piercable lid) which closes the cavity (paragraph [0004]), characterized in
that the basic element has a wall region, wherein the basic element also has, on that
side of the single-serve capsule which is directed away from the membrane, a base
region, wherein the wall region, or the outer circumference of a flange has a plurality of

channels (flutes) (paragraph [0011] and fig. 1 — 3).
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31.  Regarding claim 5 and recitations beginning “the channels realize an identifier,
which makes it possible to individualize the single-serve capsule” these are seen to be
recitations regarding the intended use of the channels.

32. Inthis regard applicant’s attention is invited to MPEP 2114 which states that “an
apparatus must be distinguished from the prior art in terms of structure rather than
function”. That is to say, apparatus claims cover what a device is, not what a device
does. If the body of a claim fully and intrinsically sets forth all the limitations of the
claimed invention, and then further limitations merely state, for example, the purpose or
intended use of the invention, rather than any distinct structural definition of any of the
claimed invention’s structural limitations, then any limitations regarding the intended use
of the device are of no significance to claim construction. A claim containing a recitation
with respect to the manner in which a claimed apparatus is intended to be employed
does not differentiate the claimed apparatus from a prior art apparatus if the prior art
apparatus teaches all the structural limitations of the claim which Sweeney obviously
does. Further, if the prior art structure is capable of performing the intended use, then it
meets the claim.

33. ltis The Office’s position that the further limitations do not state any distinct
definition of any of the claimed invention’s limitations and further that the purpose or
intended use, i.e. “the channels realize an identifier, which makes it possible to
individualize the single-serve capsule”, recited in the present claims does not result in a
structural difference between the presently claimed invention and the prior art, that is

Sweeney and further that the prior art structure, which is identical and/or obvious in view
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of the prior art to that set forth in the present claims is capable of performing the recited
purpose or intended use.
34. Regarding claim 6, Sweeney discloses that at least some of the channels, and at
least in a sub-region in a plane parallel to the main plane along which the membrane
extends, have a gear-wheel-like contour (fig. 1 — 3).
35.  Regarding claim 7, Sweeney discloses the channels are designed such that the
wall region is stiffened by means of the channels and the channels provide for
turbulence of an extraction liquid flowing in the cavity (paragraph [0050] and [0051]).
36. Regarding claim 8, Sweeney discloses the cavity contains a filter element which
subdivides the cavity into a first region for accommodating the raw beverage material
and into a second region for accommodating a beverage extract (paragraph [0045] fig. 2
and 3).

Conclusion
37.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CHAIM A SMITH whose telephone number is (571)270-
7369. The examiner can normally be reached on Monday-Thursday 09:00-18:00.
38. Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to telephone the Examiner.
39. If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Erik Kashnikow can be reached on (571) 270-3475. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Art Unit: 1792

40. Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/C.S./

Chaim Smith

Examiner, Art Unit 1792
13 April 2020

/ERIK KASHNIKOW/
Supervisory Patent Examiner, Art Unit 1792
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references on the face of the patent. Applicant respectfully solicits the Examiner's consideration
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66.| 5,840,189 A 11/24/1998 Sylvan et al.
67.] 5,888,549 A 03/30/1999 | Buchholz et al.
68.] 5,895,672 A 04/20/1999 | Cooper
69.| 5,917,165 A 06/29/1999 Platt et al.
70.| 5,941,055 A 08/24/1999 Coates
71.| 5,948,455 A 09/07/1999 Schaeffer et al
72.] 5,980,743 A 11/09/1999 Bairischer
73.| 5,994,677 A 11/30/1999 Akerlind
74.| 6,082,499 A 07/04/2000 O’Donnell
75, 6,153,026 A 11/28/2000 Michotte
76.| 6,199,780 Bl 03/13/2001 Gorlitz
77, 6,250,016 Bl 06/26/2001 Gravel
78.] 6,289,643 Bl 09/18/2001 Bonar
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79.| 6,299,926 B1 10/09/2001 Balakrishnan et al.
80.| 6,440,256 B1 08/27/2002 Gordon et al.

81, 6,451,332 B1 09/17/2002 Tanaka et al.

82.| 6,589,577 B2 07/08/2003 Lazaris et al.

83.| 6,598,800 Al 07/29/2003 Schmit et al.

84.| 6,607,762 B2 08/19/2003 Lazaris et al.

85, 6,627,244 B2 09/30/2003 Omura

86.| 6,645,537 B2 11/11/2003 Sweeney et al.
87.] 6,655,260 B2 12/02/2003 Lazaris

88.| 6,861,086 B2 03/01/2005 Buckingham et al.
89. 6,871,448 B1 03/29/2005 Kline

90.| 6,948,420 B2 09/27/2005 Kirschner et al.
91. 6,994,879 B2 02/07/2006 Cirigliano et al.
92.| 7,408,094 B2 08/05/2008 Little et al.

93.| 7,444,925 B2 02/07/2006 Cirigli

94.| 7,464,518 B2 12/16/2008 Ansinn

95.| 7,543,527 B2 06/09/2009 Schmed

96.| 7,552,672 B2 06/30/2009 Schmed

97, 7,595,870 B2 09/29/2009 Ringlien

98.| 7,673,558 B2 03/09/2010 Panesar et al.

99| 7,685,930 B2 03/30/2010 Mandralis et al.
100| 7,712,258 B2 05/11/2010 Ewing et al

101| 7,743,557 B2 06/29/2010 Liao

102| 7,779,578 B2 08/24/2010 Gray

103} 7,815,953 B2 10/19/2010 Mastropasqua et al.
104| 7,935,646 B2 05/03/2011 Viazmensky et al.
105 7,946,217 B2 05/24/2011 Favre et al.

106| 7,981,451 B2 07/19/2011 Ozanne

107| 8,039,029 B2 10/18/2011 Ozanne

108| 8,039,034 B2 10/18/2011 Ozanne

109| 8,039,034 B2 10/18/2011 Ozanne

110| 8,088,423 B2 01/03/2012 Ohresser et al.
111} 8,109,200 B2 02/07/2012 Hansen

112] 8,114,461 B2 02/14/2012 Perlman et al.

113| 8,163,318 B2 04/24/2012 Ozanne et al.

114| 8,168,908 B2 05/01/2012 Heimann

115| 8,257,766 B2 09/04/2012 Yoakim et al.

116| 8,276,639 B2 10/02/2012 Binacchi
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117 8,361,527 B2 01/29/2013 Winkler et al.
118| 8,443,549 B2 05/21/2013 Salvietti et al.
119] 8,474,368 B2 07/02/2013 Kilber et al.
120] 8,491,948 B2 07/23/2013 Ozanne et al.
121] 8,491,976 B2 07/23/2013 Sato et al.

122] 8,505,440

B2 08/13/2013

Kirschner et al.

123] 8,512,886 B2 08/20/2013 Ozanne

124| 8,579,006 B2 11/12/2013 Levin

125] 8,734,881 B2 05/27/2014 Yoakim et al.
126| 8,747,775 B2 06/10/2014 Sandvick

127| 8,794,125 Bl 08/05/2014 Rivera

128] 8,906,436 B2 12/09/2014 Nowak

129] 8,916,220 B2 12/23/2014 Mabhlich et al.

130] 8,956,672

B2 02/17/2015

Yoakim et al.

131] 9,049,958 B2 06/09/2015 | Fischer
132] 9,072,402 B2 07/07/2015 | Ryser

133] 9,079,705 B2 07/14/2015 | Digiuni
134/ 9,145,730 Bl 09/29/2015 | Santamaria
135 9,150,347 B2 10/06/2015 | Scheiber
136] 9,204,751 B2 12/08/2015 | Peterson
137/ 9,216,854 B2 12/22/2015 | Schreiber
138] 9,227,837 B2 01/05/2016 | Reinmuth

139 9,271,602

B2 03/01/2016

Beaulieu et al.

140/ 9,290,317

B2 03/22/2016

Quinn et al.

141] 9,295,278

B2 03/29/2016

Nowak

142[ 9,357,791

B2 06/07/2016

Fountain et al.

143( 9,359,126 B2 06/07/2016 Wong et al.
144| 9,359,128 B2 06/07/2016 Mahlich

145| 9,392,902 B2 07/19/2016 Parentes et al.
146| 9,394,101 B2 07/19/2016 Empl

147| 9,409,703 B2 08/09/2016 Kriger et al.

148[ 9,409,704

B2 08/09/2016

Digiuni et al.

149] 9,415,931

B2 08/16/2016

Gerbaulet et al.

150] 9,428 328

B2 08/30/2016

Trombetta et al.

151] 9,428 329

B2 08/30/2016

Trombetta et al.

152] 9,434,525

B2 09/06/2016

Fabozzi et al.

153] 9,486,108

Bl 11/08/2016

Douglas et al.

154/ 9,808,112

B2 11/07/2017

Favero et al.
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Examiner Cite | Publication Kind | Publication Name of Patentee or
Initials* No. | Number Code | Date Applicant of cited Document

1. 2001/0038204 Al 11/08/2001 Nojima et al

2.1 2001/0047724 Al 12/06/2001 Lazaris

3.1 2001/0181005 Al 08/09/2007 Kirschner et al.
4.1 2002/0020659 Al 02/21/2002 Sweeney
5.12002/0048621 Al 04/25/2002 Boyd et al.

6. | 2002/0088807 Al 07/11/2002 Perkovic et al.
7.12002/0104373 Al 08/08/2002 Ishihara et al.
8.12002/0110626 Al 08/15/2002 Buckingham et al.
9.1 2003/0005826 Al 01/09/2003 Sargent et al.
10.| 2003/0033938 Al 02/20/2003 Halliday et al.
11.[ 2003/0039731 Al 02/27/2003 Dalton et al.
12.| 2003/0121979 Al 07/03/2003 Haens et al.

13.[ 2003/0172813 Al 09/18/2003 Schifferle

14.| 2003/0222089 Al 12/04/2003 Hale

15.| 2004/0045443 Al 03/11/2004 Lazaris et al.
16.| 2004/0089158 Al 05/13/2004 Mahlich

17.| 2004/0089602 Al 05/13/2004 Heinrich et al.
18.[ 2004/0115310 Al 06/17/2004 Yoakim et al.
19.| 2004/0142070 Al 07/22/2004 Haen
20.| 2004/0182250 Al 09/23/2004 Halliday et al.
21.| 2005/0000164 Al 01/06/2005 Jacobs
22| 2005/0016383 Al 01/27/2005 Kirschner et al.
23.| 2005/0045566 Al 03/03/2005 Larkin et al.
24| 2005/0051478 Al 03/10/2005 Karanikos et al.
25.]2005/0150391 Al 07/14/2005 Schifferle
26.| 2005/0160919 Al 07/28/2005 Balkau
27| 2005/0183581 Al 08/25/2005 Kirschner et al.
28.| 2005/0235571 Al 10/27/2005 Ewing et al.
29| 2005/0266122 Al 12/01/2005 Franceschi

30.| 2006/0084344 Al 04/20/2006 Bonneh

31.| 2006/0107841 Al 05/25/2006 Schifferle

32.| 2006/0194004 Al 08/31/2006 Niemoller at al.
33.| 2006/0228447 Al 10/12/2006 Ganesan et al.
34.| 2006/0236871 Al 10/26/2006 Ternite et al.
35.1 2007/0148290 Al 06/28/2007 Ternite et al.
36.| 2007/0157821 Al 07/12/2007 Panesar et al.
37.| 2007/0181005 Al 08/09/2007 Kirschner et al.
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38.2007/0181412

Al 08/09/2007

Raunig

39| 2007/0203587

Al 08/30/2007

Erlandsson et al.

40.] 2007/0257118

Al 11/08/2007

Riley et al.

41 2007/0283640

Al 12/13/2007

Shivak et al.

42 2008/0026121

Al 01/31/2008

Mastropasqua et al.

43 2008/0028946

Al 02/07/2008

Kirschner et al.

44 2008/0038441 Al 02/14/2008 Kirschner

45.] 2008/0085356 Al 04/10/2008 Colliver et al.
46.] 2008/0148948 Al 06/26/2008 Evers et al.

47 2008/0187638 Al 08/07/2008 Hansen

48.] 2008/0245236 Al 10/09/2008 Ternite et al.

49| 2008/0299262 Al 12/04/2008 Reati

50.| 2008/0302251 Al 12/11/2008 Rijskamp et al.
51.| 2009/0004343 Al 01/01/2009 Xiong et al.

52.1 2009/0007793 Al 01/08/2009 Glucksman et al.
53.] 2009/0007796 Al 01/08/2009 Maddalena Ricotti
54.| 2009/0092711 Al 04/09/2009 Ninh et al.

55.1 2009/0126577 Al 05/21/2009 Ternite

56.| 2009/0126577 Al 05/21/2009 Ternite

57.1 2009/0136626 Al 05/28/2009 Mueller

58.1 2009/0211458

Al 08/27/2009

Denisart et al.

59.1 2009/0211458

Al 08/27/2009

Denisart et al.

60.| 2009/0211713 Al 08/27/2009 Binacchi

61| 2009/0289121 Al 11/26/2009 Maeda et al.

62.| 2009/0291379 Al 11/26/2009 Masaya Oota, et al.
63. 2009/0324788 Al 12/31/2009 Roy et al.

64.| 2009/0324791 Al 12/31/2009 Ohresser et al.
65. 2010/0000667 Al 01/07/2010 Funnell

66. 2010/0028495 Al 02/04/2010 Novak et al.

67.| 2010/0050880 Al 03/04/2010 Suter et al.

68.| 2010/0051532 Al 03/04/2010 Wawrla et al.
69.| 2010/0054532 Al 03/04/2010 Mitte et al.

70.| 2010/0072272 Al 03/25/2010 Angros

71.| 2010/0078480 Al 04/01/2010 Aker

72| 2010/0108541 Al 05/06/2010 Roberto

73.| 2010/0132564 Al 06/03/2010 Ozanne et al.
74.12010/0147418 Al 06/17/2010 Piana

751 2010/0181378 Al 07/22/2010 Hayakawa et al.
76. 2010/0196545 Al 08/05/2010 Buffet et al.

77 2010/0239717

Al 09/23/2010

Yoakim et al.

78.| 2010/0239733

Al 09/23/2010

Yoakim et al.
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79.| 2010/0239734 Al 09/23/2010 Yoakim,et al.
80.| 2010/0260915 Al 10/14/2010 Young
81.| 2010/0263329 Al 10/21/2010 Nash
82| 2010/0288131 Al 11/18/2010 Kilber et al.
83| 2010/0288133 Al 11/18/2010 Litzka et al.
84| 2010/0303964 Al 12/02/2010 Beaulieu et al.
85| 2010/0308061 Al 12/09/2010 Loulourgas
86.| 2011/0005399 Al 01/31/2011 Epars et al.
87 2011/0020500 Al 01/27/2011 Eichler et al.
88.| 2011/0033580 Al 02/10/2011 Biesheuvel et al.
89 2011/0041702 Al 02/24/2011 Yoakim
90.| 2011/0064852 Al 03/17/2011 Mann
91.| 2011/0064852 Al 03/17/2011 Mann
92.2011/0076361 Al 03/31/2011 Peterson et al.
93| 2011/0089135 Al 04/21/2011 Simon et al.
94| 2011/0097450 Al 04/28/2011 Kriger
95.|2011/0142996 Al 06/16/2011 Kriger
96.| 2011/0189350 Al 08/04/2011 Van Belleghem et al.
97.(2011/0212225 Al 09/01/2011 Mariller
98.[ 2011/0250333 Al 10/13/2011 Ozanne
99.( 2011/0250812 Al 10/13/2011 Pourdeyhimi et al.
100[ 2011/0303095 Al 12/15/2011 Fu et al.
101| 2011/0308397 Al 12/22/2011 Sinot et al.
102[ 2012/0006685 Al 01/12/2012 Van Engelen
103| 2012/0058226 Al 03/08/2012 Winkler et al.
104| 2012/0060697 Al 03/15/2012 Ozanne
105| 2012/0070542 Al 03/22/2012 Camera et al.
106| 2012/0070543 Al 03/22/2012 Mahlich
107| 2012/0070551 Al 03/22/2012 Mahlich
108| 2012/0097041 Al 04/26/2012 Bucher et al.
109] 2012/0097602 Al 04/26/2012 Tedford
110[ 2012/0100264 Al 04/26/2012 Bucher et al.
111 2012/0121765 Al 05/17/2012 Kamerbeek et al.
112[ 2012/0123106 Al 05/17/2012 Joos
113] 2012/0126834 Al 05/24/2012 Kleinhans
114| 2012/0183657 Al 07/19/2012 Marina et al.
115 2012/0195155 Al 08/02/2012 Gennai et al.
116[ 2012/0201933 Al 08/09/2012 Dran et al.
117 2012/0207893 Al 08/16/2012 Kriger
118| 2012/0251668 Al 10/04/2012 Wong, et al.
119] 2012/0251672 Al 10/04/2012 Kamerbeek, et al.
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120[ 2012/0258210 Al 10/11/2012 Wong et al.
121] 2012/0295234 Al 11/22/2012 Rognon et al.
122( 2012/0308688 Al 12/06/2012 Peterson et al.
123| 2013/0055903 Al 03/07/2013 Deuber
124| 2013/0059039 Al 03/07/2013 Trombetta et al.
125| 2013/0064929 Al 03/14/2013 Jarisch et al.
126[ 2013/0064937 Al 03/14/2013 Jarisch et al.
127| 2013/0084363 Al 04/04/2013 Krueger et al.
128| 2013/0084376 Al 04/04/2013 Fischer et al.
129] 2013/0101716 Al 04/25/2013 Beaulieu et al.
130[ 2013/0122153 Al 05/16/2013 Ferrier et al.
131] 2013/0125762 Al 05/23/2013 Dogan et al.
132( 2013/0129872 Al 05/23/2013 Krueger et al.
133] 2013/0136828 Al 05/30/2013 Anghileri
134| 2013/0149424 Al 06/13/2013 Fischer
135 2013/0156897 Al 06/20/2013 Goldstein
136[ 2013/0206011 Al 08/15/2013 Ozanne et al.
137| 2013/0209618 Al 08/15/2013 Trombetta et al.
138| 2013/0209619 Al 08/15/2013 Mahlich
139] 2013/0209620 Al 08/15/2013 Ozanne et al.
140[ 2013/0209622 Al 08/15/2013 Fountain et al.
141| 2013/0216663 Al 08/22/2013 Dogan et al.
142( 2013/0230627 Al 09/05/2013 Hansen et al.
143| 2013/0243910 Al 09/19/2013 Krueger et al.
144( 2013/0312619 Al 11/28/2013 Spiegel et al.
145| 2013/0327223 Al 12/12/2013 Bartoli et al.
146[ 2014/0001563 Al 01/03/2014 Krueger et al.
147| 2014/0004231 Al 01/02/2014 Norton et al.
148| 2014/0017359 Al 01/16/2014 Krueger et al.
149] 2014/0046126 Al 02/13/2014 Gilligan et al.
150[ 2014/0127364 Al 05/08/2014 Fu et al.
151 2014/0141128 Al 05/22/2014 Trombetta et al.
152] 2014/0141129 Al 05/22/2014 Greene
153 2014/0161936 Al 06/12/2014 Trombetta et al.
154| 2014/0178538 Al 06/26/2014 Husband et al.
155| 2014/0196608 Al 07/17/2014 Amrein et al.
156[ 2014/0220191 Al 08/07/2014 Kelly et al.
157| 2014/0224130 Al 08/14/2014 Castellani et al.
158| 2014/0230370 Al 08/21/2014 Bianchi
159] 2014/0263033 Al 09/18/2014 Fu et al.
160[ 2014/0287104 Al 09/25/2014 Austin et al.
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161| 2014/0287105 Al 09/25/2014 Husband et al.
162| 2014/0346022 Al 11/27/2014 Keller et al.
163| 2014/0348984 Al 11/27/2014 Zeller et al.
164 2014/0370181 Al 12/18/2014 Young et al.
165 2015/0010680 A9 01/08/2015 Mahlich
166| 2015/0020481 Al 01/22/2015 Hodler
167| 2015/0029702 Al 01/29/2015 Foley
168| 2015/0056331 Al 02/26/2015 Rivera
169| 2015/0056340 Al 02/26/2015 Trombetta et al.
170] 2015/0056351 Al 02/26/2015 Deuber
171 2015/0079241 Al 03/19/2015 Mahlich
172| 2015/0119220 Al 04/30/2015 Rea et al.
173 2015/0128525 Al 05/14/2015 Bartoli et al.
174 2015/0132441 Al 05/14/2015 Accursi
175 2015/0157164 Al 06/11/2015 Digiuni
176| 2015/0158665 Al 06/11/2015 Krueger et al.
177| 2015/0158666 Al 06/11/2015 Kriiger et al.
178 2015/0166204 Al 06/18/2015 Rea et al.
179 2015/0173558 Al 06/25/2015 Cross et al.
180 2015/0175347 Al 06/25/2015 Empl
181] 2015/0201790 Al 07/23/2015 Smith et al.
182| 2015/0239652 Al 08/27/2015 Trombetta et al.
183| 2015/0246741 Al 09/03/2015 Hansen et al.
184| 2015/0274411 Al 10/01/2015 Krueger
185 2015/0297021 Al 10/22/2015 Bugnano et al.
186 2015/0297023 Al 10/22/2015 Hansen et al.
187 2015/0314954 Al 11/05/2015 Empl
188| 2015/0329282 Al 11/19/2015 Bartoli et al.
189| 2015/0353275 Al 12/10/2015 Accursi
190 2015/0375926 Al 12/31/2015 Fischer
191] 2016/0001968 Al 01/07/2016 Kriiger et al.
192| 2016/0037961 Al 02/11/2016 Digiuni
193] 2016/0045060 Al 02/18/2016 Flick
194 2016/0058234 Al 03/03/2016 Eppler et al.
195 2016/0066591 Al 03/10/2016 Halliday et al.
196| 2016/0075506 Al 03/17/2016 Chapman et al.
197 2016/0194146 Al 07/07/2016 Schelch et al.
198| 2016/0207696 A9 07/21/2016 Trombetta et al.
199| 2016/0242594 Al 08/25/2016 Empl et al.
200 2016/0251150 Al 09/01/2016 Macchi et al.
201{ 2016/0325921 Al 11/10/2016 Empl
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202| 2016/0332759 Al 11/17/2016 Trombetta et al.
203| 2016/0340110 Al 11/24/2016 Trombetta et al.
204{ 2017/0020329 Al 01/26/2017 Douglas et al.
205| 2017/0027374 Al 02/02/2017 Smith et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite | Foreign Document | Country | Kind | Publication | Name of T
Initial* No. | Number Code Code | Date Patentee or
Applicant of
cited Document
1.{2327021 CA C 01/04/2005 | Helmbrecht et al.
(also published as
US6440256)
2.1 2399283 CA C 05/01/2007 | Lazaris et al.
(also published as
US6589577)
3.1 2399290 CA C 01/10/2006 | Lazaris et al.
(also published as
US6607762)
4.1 2400033 CA C 02/08/2005 | Beaulieu et al.
(also published as
US6645537)
5.| 2436389 CA Al 08/22/2002 | Buckingham et
(also published as al.
US6861086)
6. 2531544 CA C 05/01/2012 | Favre et al.
(also published as
US7946217)
7.1 2538256 CA C 08/02/2011 | Karanikos et al.
(also published as
US2005/0051478)
8.1 2661921 CA Al 03/06/2008 | Ozanne
(also published as
US8512886)
9.1 2662069 CA C 01/08/2013 | Ozanne
(also published as
US8039029)
10| 2662071 CA C 07/05/2011 | Ozanne et al.
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11) 2763746 CA Al 03/11/2010 | Perlman et al.
(also published as
US8114461)
12 2784752 CA C 06/23/2011 | Peterson
(also published as
US9204751)
13 2785843 CA Al 02/10/2013 | Goldstein
(also published as
US2013/0156897)
14) 2788283 CA Al 03/01/2013 | Trombetta et al.
(also published as
US9428328)
152810236 CA C 07/09/2013 | Trombetta et al.
(also published as
US2013/0209618)
16 2810237 CA Al 03/08/2012 | Winkler et al.
(also published as
US8361527)
17) 2832794 CA C 03/22/2016 | Fuetal.
(also published as
US2014/0127364)
18] 2833096 CA C 05/31/2016 | Fuetal.
(also published as
US2014/0141128)
19/ 2839293 CA Al 12/20/2012 | Peterson et al.
(also published as
US2012/0308688)
20| 2850010 CA Al 05/10/2013 | Bianchi
(also published as
US2014/0230370)
21) 2866119 CA Al 09/19/2013 | Hodler
(also published as
US2015/0020481)
22| 2872667 CA Al 11/21/2013 | Digiuni et al.
(also published as
US2015/0157164)
23| 2874025 CA Al 12/27/2013 | Reaet al.
(also published as
US2015/0119220)
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(also published as
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1341 2010-516364 JP A 05/20/2010 | Ozanne et al.
(also published as
US2013/0206011)
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(also published as
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CO
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PRINTING CO
LTD
142 2003-265320 JP A 09/24/2003 | Schifferle
(also published as
US2003/0172813)
143] 2001-250161 JP
144 HO1-233688 JP A 09/19/1989 | TOKYU CAR
CORP
145 2005-199070 JP A | 07/28/2005 | Schifferle
(also published as
US2005/0150391)
146| S62-168512 JP A 07/24/1987 | Yoosuto et al.
147 S62-130649 JP A 06/12/1987 | Shiengu et al. X
148 2004-097015 JP A 04/02/2004 | Matsuura X
149 2004-097015 JP A 04/02/2004 | Matsuura
150 2001-082699 JP A 03/30/2001 | Suzuki et al
151] 2002-018213 JP A 01/22/2002 | Gordon et al.
(also published as
US6,440,256)
152 2001-017094 JP A 01/23/2001 | Toshiyuki et al. X
153| 1233688 JP A 09/19/1989 | Yasuhiko
154] 02289207 JP A 11/29/1990 | Ozasa et al. abs.
155 1020050107747 KR A 11/15/2005 | Halliday et al.
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(also published as
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164 2006/014936 WO A2 02/09/2006 | Hansen
(also published as
US2008/0187638)
165 2006/021405 WO A2 03/02/2006 | Denisart et al.
(also published as
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166| 2006/021405 WO A2 03/02/2006 | Denisart et al.
(also published as
US2009/211458)
167 2006/053635 WO Al 05/26/2006 | Ternite
(also published as
US2009/0126577)
168 2006/121520 WO A2 11/16/2006 | Kirschner et al.
(also published as
US2005/0183581)
169 2007/042414 WO Al 04/19/2007 | Ozanne
(also published as
US7981451)
170 2007/042486 WO A2 04/19/2007 | Van Belleghem
171 2008/011913 WO Al 01/31/2008 | Mastropasqua et
(also published as al.
US2008/0026121)
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172 2008/0132571 WO Al 11/06/2008 | Pineschi
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(also published as
US2013/0209620)

174 2008/107645 WO A2 09/12/2008 | Buffet et al.
(also published as
US2010/0196545)

175 2008/107645 WO A2 09/12/2008 | Buffet et al.
(also published as
US2010/0196545)

176| 2008/121489 WO Al 10/09/2008 | Kirschner et al.
(also published as
US8505440)

177 2008/126045 WO Al 10/23/2008 | Degli
(also published as
US2010/0108541)

178 2009/084061 WO Al 07/09/2009 | Nani

179 2009/114119 WO Al 09/17/2009 | Novak et al.
(also published as
US2010/0028495)

180 2009/115475 WO Al 09/24/2009 | Epars et al.
(also published as
US2011/0005399)

181 2009/130311 WO Al 10/29/2009 | Van Belleghem
(also published as et al.
US2011/0189350)

182 2009/153161 WO Al 12/23/2009 | Ofenhitzer et al.

183| 2010/007633 WO Al 01/21/2010 | Quadrelli

184 2010/013146 WO A3 04/29/2010° | Cometto

185 2010/041179 WO A2 04/15/2010 | Mariller
(also published as
US2011/212225)

186| 2010/041179 WO A2 04/15/2010 | Mariller
(also published as
US2011/212225)

187 2010/085824 WO Al 08/05/2010 | Eder et al.

188 2010/118545 WO A2 10/21/2010 | Deuber

189 2010/137952 WO Al 12/02/2010 | Kamerbeek et al.
(also published as
US2012/0121765)

190 2010/137960 WO Al 12/02/2010 | Wong et al.
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(also published as
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1941 2011/089049 WO Al 07/28/2011 | Rognon et al.
(also published as
US2012/0295234)
195 2011/137550 WO Al 11/10/2011 | Deuber
(also published as
US2013/0055903)
196| 2011/147491 WO Al 12/01/2011 | Fischer et al.
(also published as
US2013/0084376)
197 2011/147553 WO Al 12/01/2011 | Fischer
(also published as
US2013/0149424)
198 2011/147591 WO Al 12/01/2011 | Krueger et al.
(also published as
US2013/0084363)
199 2012/000878 WO A2 01/05/2015 | Parentes et al.
(also published as
US9392902)
200/ 2012/007257 WO Al 01/19/2012 | Quinn et al.
(also published as
US9,290,317)
201{ 2012/009668 WO Al 01/19/2012 | Fountain et al.
(also published as
US2013/0209622)
202/ 2012/010317 WO Al 01/26/2012 | Krueger
(also published as
US2013/0129872)
203| 2012/019902 WO Al 02/16/2012 | Favero et al.
(also published as
US9808112)
204 2012/038063 WO Al 03/29/2012 | Mahlich
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US2014/0196608)
206 2012/080928 WO Al 06/21/2012 | Bartoli et al.
(also published as
US2013/0327223)
207 2012/100977 WO Al 08/02/2012 | Gerbaulet et al.
(also published as
US9415931)
208 2012/104760 WO Al 08/09/2012 | Bartoli et al.
209 2012/123106 WO Al 09/20/2012 | Marc Krueger et
(also published as al.
US2014/0017359)
210/ 2012/127233 WO A2 09/27/2012 | Norton et al.
(also published as
2014/0004231)
211} 2012/135204 WO Al 10/04/2012 | Zeller et al.
(also published as
US2014/0348984)
212/ 2012/174331 WO Al 12/20/2012 | Peterson et al.
(also published as
US2012/0308688)
213| 2012/175985 WO Al 12/27/2012 | Peter et al.
(also published as
US2014/0287104)
214 2013/008012 WO A2 01/17/2013 | Kelly et al.
(also published as
US2014/0220191)
215 2013/029184 WO Al 03/07/2013 | Trombetta et al.
(also published as
US2013/0209618)
216| 2013/032330 WO Al 03/07/2013 | Husband et al.
(also published as
US2014/0178538)
217 2013/043048 WO Al 03/28/2013 | Husband et al.
(also published as
US2014/0287105)
218 2013/053757 WO Al 04/18/2013 | Krueger et al.
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US2015/0056351)
222/ 2013/171663 WO Al 11/21/2013 | Bartoli et al.
(also published as
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223| 2013/189555 WO Al 12/27/2013 | Rea
(also published as
2015/0166204)
224 2013/189923 WO Al 12/27/2013 | Empl
(also published as
US2015/0175347)
225 2013/189923 WO Al 12/27/2013 | Empl
(also published as
US2015/0175347)
226 2014/001563 WO Al 01/03/2014 | Krueger et al.
(also published as
US2015/0158666)
2271 2014/001564 WO Al 01/03/2014 | Krueger et al.
(also published as
US2015/0158665)
228| 2014/006048 WO A2 01/09/2014 | Cross et al.
(also published as
US2015/0173558)
229 2014/049143 WO A2 04/03/2014 | Krueger
(also published as
US2015/0274411)
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All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
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Filed Via EFS @ USPTO.Gov on July 28, 2020
Attorney Docket No.: 1859.029USC4 (KRU0022-WO-US-T4)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Marc Kriiger Art Unit: 1792
Application No.: 16/438,818 Examiner: Smith, Chaim A.
Filed: June 12,2019 Conf. No.: 8813

For: PORTION CAPSULE HAVING AN IDENTIFIER

Attorney Docket No.: 1859.029USC4 (KRU0022-WO-US-T4)

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE AND AMENDMENT

In response to the Office Action mailed April 30, 2020, please amend the above-identified

application as follows and consider the following remarks.
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Amendments to the Specification

Included herewith is a Substitute Specification provided by way of a marked-up copy and
a corresponding clean copy. No new matter has been added. Entry of the Substitute Specification

is respectfully requested.

IPR2023-00502
2 Nespresso USA, Inc. Ex. 1002 Part 2
Page 387 of 421



N .
Vo
TITIOT

Single-serve capsule for making a beverage, having a

Amendments to the Claims

(Currently Amended)

4y s [ = g
ool 4 bee (] o)
o K o =] =
o ot s . > G @)
o 3 =
& 2 = = en
Rl w P
s P :
s 3 2
o s o < .dl
el o @ s
(s ey kil \“ . =
g 9] vy sl o] o
e ok 2% \“v 5}
Py oy 7ot o — Q
o o & 7 153 Q
o o s iGX o <
o "7 % =
o s o= [
o et 4y [ ho} .|u.
- s, s d
a2 3 [ e} w2 n
= 7 . e
e 2 o &) <
[y = = S
(] e P < 5}
. s o .

5 i 2 2 © = L
ot o bied < = g
i, ey s

[ s Coponi v
4 o i A 2
7 a e 4 I 1

Py e ] P4 S “\u

,\.w.\ St .u.w @l 5] ’ \‘\ [}

o L. . ”

3= =
. = =
oy (] 4 = =
Z s s o n
- ay Iee o
P e d
. v—
=

iy - 7
. ‘ 3 s
7] ot 3
£ 2] ol .
a9 o B %
172 o3 e ) ks
b
i B e
o 78] g (]
i, 4y & 5
o s o g
b i = .
o e, < s
iz - g
o I s
o [ b
) tosi s s
, " o)
g ot st1 ;
st :
P "
g » e
4 o w7
P ) [
o o)
o et o
17, o ?
- W 4
o 4 W o
53 et cpnt i
9 5
. d %
4y o 7
g - & A
o b ;
bes . -
[453 ~ s
o o s
..... Pt o

¢ element, the §
at-side of the peripheral region of th

. s -~ :
i o
! :
; o3 “
o2 s P -
= wses .ot
a3l < i I

i -4 7 &, :

s 3 & %

s
23

N
wherein the capsule has an identifier, which makes it possible to individualize the

~
o
]
he
=
5]
g
<

2
-
=i
9]
=
=
=}
QO

N’

> element wis

the capsule having a peripheral region which is provided on the

respective single-serve capsule, «

2. — 8. (Cancelled)

2]
>
e
ho
O
wn
2
5}
on
B=
O
e

material is provided, t

ees 7 krnd
s 7 ()
i ‘-
i . e
o i b o
$ 1 B i s
[ [ g
H e X1 o o 5
: o, @ * s
: o -
oy v a5
bl 7 s [
o7 [4s1 L = .
g e 531 P
st et Spas o @] - N

IPR2023-00502

Nespresso USA, Inc. Ex. 1002 Part 2
Page 388 of 421

s a hot beverage.




10. (New) The single-serve capsule according to claim 1, wherein the base element
comprises a circumferential border adjacent the peripheral region, the border has a larger diameter

compared to a diameter of the wall region.

11. (New) The single-serve capsule according to claim 10, wherein the grooves

extend into the border.

12. (New) The single-serve capsule according to claim 11, wherein the grooves are

free from extending all the way to the peripheral region.

13. (New) The single-serve capsule according to claim 1, wherein the wall region

has an electrically conductive section.

14. (New) The single-serve capsule according to claim 1, wherein after the capsule
is inserted into a coffee machine, a sensor/detection system of the coffee machine is configured to

compare the identifier to a stored reference.

15. (New) The single-serve capsule according to claim 1, wherein the cavity has

grooves defined between the ribs, and the grooves in the cavity generate turbulence of water in the

IPR2023-00502
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cavity.

16. (New) The single-serve capsule according to claim 1, wherein a ratio of a
diameter of the wall region of the base element that adjoins the peripheral region to a diameter of

the peripheral region is between 0.85 and 0.89.

17. (New) Single-serve capsule for making a beverage, comprising:

a base element with a cavity having radially spaced and vertically oriented ribs
and in which a raw beverage material is provided, the capsule having a flange that extends from
the base element, the cavity being closed by a cover, which is fastened on a top side of the flange,
the base element comprises a wall region extending between the flange and a bottom
region of the base element, the wall region includes radially spaced and vertically
oriented grooves that are free from extending entirely to the bottom region,

wherein the capsule has a barcode provided on a bottom side of the flange that opposes
the top surface of the flange to which the cover is fastened, and
wherein the base element comprises a circumferential border adjacent the flange, the

border has a larger diameter compared to a diameter of the wall region.
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18. (New) The single-serve capsule according to claim 17, wherein the base element

is made of metal and the cavity is free of a filter.

19. (New) The single-serve capsule according to claim 17, wherein the wall region

has an electrically conductive section and the grooves extend into the border.

20. (New) The single-serve capsule according to claim 17, wherein the cover is made

of metal and the grooves extend into the border

21. (New) The single-serve capsule according to claim 17, wherein the cavity has
grooves defined between the ribs, and the grooves in the cavity generate turbulence of water in the

cavity.

22. (New) The single-serve capsule according to claim 17, wherein after the capsule
is inserted into a coffee machine, a sensor/detection system of the coffee machine is configured to

compare the identifier to a stored reference.

IPR2023-00502
6 Nespresso USA, Inc. Ex. 1002 Part 2
Page 391 of 421



23. (New) The single-serve capsule according to claim 17, wherein a ratio of a
diameter of the wall region of the base element that adjoins the flange to a diameter of the flange

is between 0.85 and 0.89.

24. (New) The single-serve capsule according to claim 18, wherein the cover is made

of metal and the grooves extend into the border
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Amendments to the Drawings

Included herewith are Replacement Sheets. No new matter has been added. Applicant

respectfully requests entry of the Replacement Sheets.
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REMARKS

In the Office Action mailed April 30, 2020, the Examiner rejected claims 1-9.

Claim Amendments and New Claims

By way of the foregoing amendments and the markings to show changes Applicant has
amended the claims and added new claims. No new matter has been added.

The foregoing amendments are taken in the interest of expediting prosecution and there is no
intention of surrendering any range of equivalents to which Applicant would otherwise be entitled
in view of the prior art.

Further, by the present amendment, it does not follow that the amended claims have
become so perfect in their description that no one could devise an equivalent. After amendment,
as before, limitations in the ability to describe the present invention in language in the patent claims
naturally prevent the Applicant from capturing every nuance of the invention or describing with
complete precision the range of its novelty or every possible equivalent. Accordingly, the
foregoing amendments are made specifically in the interest of expediting prosecution and there is no

intention of surrendering any range of equivalents to which Applicant would otherwise be entitled.

Election/Restriction

Amended claim 9 is a dependent claim that includes a method step of inserting the capsule
according to Claim 1 into a coffee machine to make the beverage. Applicant requests the

Examiner examine claim 9 with the product claims and not require a restriction.
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Information Disclosure Statement

Applicant thanks the Examiner for considering the documents cited by Applicant in the

previously filed information disclosure statements.

Drawing Objections

Applicant includes herewith Replacement Drawings that are believed to overcome the
objections alleged on pages 3-5 of the office action. No new matter has been added. Entry of the

Replacement Sheets is respectfully requested.

Specification Objections

1. On page 5 of the office action, the Examiner alleges “there is no antecedent basis in the
specification for the identifier is a barcode which is provided on that side of the peripheral region
of the basic element which is directed away from the membrane as recited in claim 1.” Applicant
respectfully disagrees. Referring to Applicant’s originally-filed Figure 2 reproduced below,
paragraph [00060] of Applicant’s originally-filed specification recites, in relevant part, “As shown
by the arrow 15 the bar-code alternatively can be attached to the base element’s edge region being

averted from the membrane.”

Moreover, with continued reference to Applicant’s Figure 2 below, on page 7 lines 26-29

of Applicant’s priority application no DE 10 2010 031 988.0 dated July 22, 2010, Applicant
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disclosed “As an alternative, it is possible, as symbolized by the arrow 15, for the barcode to be
provided on that side of the peripheral region of the basic element which is directed away from the

membrane.

Accordingly, Applicant submits the specification provides sufficient antecedent basis for
these features.
2. Claims 3 and 4 are cancelled in the interest of expediting prosecution; thus, the
specification objection relating to these claims is now moot.
4. Applicant includes herewith an amendment to the specification and Replacement Sheets
with reference characters to the elements of the claims.

5. Applicant has increased spacing between the claims.

Claim Rejections — 35 USC 101

Without conceding the validity of the rejection of claim 9, claim 9 is amended in the interest
of expediting prosecution to include a method step of inserting the capsule according to Claim 1
into a coffee machine to make the beverage. Accordingly, Applicant submits this rejection has

been overcome and Applicant respectfully requests it be withdrawn.

Claim Rejections — 35 USC 112
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Without conceding the validity of the rejection of claim 3, claim 3 is now cancelled.
Accordingly, the rejection of claim 3 is moot and Applicant respectfully requests it be withdrawn.
Without conceding the validity of the rejection of claim 9, claim 9 is amended in the interest
of expediting prosecution to include a method step of inserting the capsule according to Claim 1
into a coffee machine to make the beverage. Accordingly, Applicant submits this rejection has

been overcome and Applicant respectfully requests it be withdrawn.

Claim Rejections — 35 USC 103

When determining if a claim is obvious, the Patent Office (hereafter “Office”) must make
“a searching comparison of the claimed invention — including all its limitations — with the teaching
of the prior art.” In re Ochiai, 71 F.3d 1565, 1572 (Fed. Cir. 1995) (emphasis added). If just one
claim limitation is not accounted for, then the Office will be unable to maintain its obviousness
rejection, or the Office has failed to present a prima facie case of obviousness. To support an
obviousness rejection “[a]ll words in a claim must be considered in judging the patentability of

that claim against the prior art.” In re Wilson, 424 F.2d 1382, 1385 (CCPA 1970).

1. Claims 1 and 2 are rejected under 35 USC 103(a) as allegedly being unpatentable over
“Ruchonnet” (WO 2005/044067). These rejections are respectfully traversed.

Without conceding the validity of the rejection of claim 1, or the appropriateness of the
Examiner relying on Ruchonnet to reject claim 1, claim 1 is amended in the interest of expediting
prosecution to clarify that “the identifier is a barcode provided on a bottom side of the peripheral
region which is directed away from the cover.” Applicant submits the Office Action will be unable

to present evidence that Ruchonnet teaches or suggests this clarifying amendment.
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In the interest of expediting prosecution, claim 1 is further amended to clarify that: the base
element made of metal; the cavity is free of a filter, the cavity includes radially spaced and
vertically oriented ribs; and the base element comprises a wall region extending between
the flange and a bottom region of the base element, the wall region includes radially
spaced and vertically oriented grooves that are free from extending entirely to the
bottom region.

Applicant submits the Office Action will be unable to present evidence that
Ruchonnet teaches or suggests any of the clarifying amendments of claim 1. Accordingly,
Applicant respectfully requests the Examiner withdrawal the rejection of claim 1 and allow claim

1 and all depending claims.

2. Claim 3 is rejected under 35 USC 103(a) as allegedly being unpatentable over
“Ruchonnet” (WO 2005/044067) in view of “Bucher” (WO 2011/000723). These rejections
are respectfully traversed.

Without conceding the validity of the rejection of claim 3, or the appropriateness of the
Examiner relying on Ruchonnet and Bucher to reject claim 3, claim 3 is now cancelled. The

rejection of claim 3 is now moot.

3. Claim 9 is alleged to be obvious for the reasons alleged on page 9 of the office action.
Without conceding the validity of this allegation, Applicant submits claim 9 is patentable at least
for its dependence on claim 1. Accordingly, Applicant respectfully requests the alleged

obviousness rejection of claim 9 be withdrawn and claim 9 be allowed.
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4, Claims 4-8 are rejected under 35 USC 103(a) as allegedly being unpatentable over
“Sweeney” (US 2002/0020659). These rejections are respectfully traversed.

Without conceding the validity of the rejection of claims 4-8, or the appropriateness of the
Examiner relying on Sweeney to reject claims 4-8, claims 4-8 are now cancelled. The rejection of

claims 4-8 is now moot.
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CONCLUSIONS

In view of Applicant’s amendments and remarks, the Examiner’s rejections are believed to
be rendered moot. Accordingly, Applicant submits that the present application is in condition for
allowance and requests that the Examiner pass the case to issue at the earliest convenience. Should
the Examiner have any questions or wish to further discuss this application, Applicant requests that
the Examiner contact the undersigned at (248) 292-2920.

If for some reason Applicant has not requested a sufficient extension and/or has not paid a
sufficient fee for this response and/or for the extension necessary to prevent the abandonment of this
application, please consider this as a request for an extension for the required time period and/or

authorization to charge our Deposit Account No. 50-1097 for any fee which may be due.

Respectfully submitted,

Date: July 28, 2020 /Paul J. Palinski/
Paul J. Palinski

Reg. No. 71,080

Attorney for Applicant

The Dobrusin Law Firm, P.C.

29 W. Lawrence Street - Suite 210
Pontiac, MI 48342

(248) 292-2920

Customer No. 25215
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SUBSTITUTE SPECIFICATION
CLEAN COPY

PORTION CAPSULE HAVING AN IDENTIFIER

FIELD

[0001] These teachings relate to a portion capsule and method for producing a
beverage.

BACKGROUND

[0002] The present invention relates to a portion capsule for producing a beverage,
comprising a base element having a cavity in which a beverage raw material is

provided and which is closed by a membrane fastened to the base element.

[0003] Such capsules are well known and are being launched onto the market in abundant
variety. Since these capsules are often quite similar, it is possible that the manufacturer’s
capsules are used in a coffee machine designed by another manufacturer, although they
are not suited for it. This may result in significant security issues and/or the coffee

machine may be damaged.

[0004] The object of the present invention is therefore to provide a portion capsule

which only is suitable for a specific coffee machine.

SUMMARY IPR2023-00502
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[0005] The object is accomplished according to the present invention by a portion capsule
for producing a beverage, comprising a base element having a cavity in which a beverage
raw material is provided and which is closed by a membrane fastened to the base element,

wherein it has an identifier, which allows to individualize the respective portion capsule.

[0006] The present invention relates to a capsule for producing a beverage or foodstuff,
comprising a base element having a cavity in which a beverage raw material is provided.
Such capsules are, for example made of plastic, natural materials and/or biodegradable
materials and substantially have a base element, in particular a deep-drown base element,
i.e. it is substantially designed frustoconically or cylindrically. The beverage raw material
is arranged within the portion capsule's cavity and is extracted and/or dissolved in a liquid,
in particular water. After the beverage raw material has been filled into the cavity the base
element is usually sealed by a membrane. In particular the membrane is localized on the
opposite side of the base element's bottom. The membrane can be made of the same or
different material as the base element and is substantially attached to the base element
using a sealing and/or an adhesive bonding. Additionally the cavity could contain one or
several built-in elements, such as, for example a filter, a non-woven, a felt, a shut-off
device and/or something similar to those. For the case that a non-woven and a felt are
arranged within the cavity, they are interconnected preferably. The non-woven and/or the
felt can be made of several layers in such a way that the layers may differ in the kind of
its starting material and/or its preparation. Moreover the membrane and/or the bottom can

be provided with a plurality of recesses (holes).

[0007] According to the present invention, it is provided that the portion capsule has an
IPR2023-00502
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identifier that allows to individualize the respective portion capsule. In the context of this
invention individualizing means that the respective portion capsule can be assigned to a
group of capsules that are suitable for the coffee machine preferably. It is not necessary
that the coffee machine is able to specify and/or identify the portion capsule. In fact it is
much more important that the coffee machine associates the portion capsule with a group
of portion capsules, which is suitable for the coffee machine. In particular, individualizing
means that those portion capsules that are not appropriate for the coffee machine cannot
be inserted into and/or directly fall through the holder, which is designed for the portion
capsules in the coffee machine, and/or the coffee machine operates only with the
corresponding portion capsules. Preferably a sensor/detection system handles the
identifier and compares it with a stored reference substantially. Preferably, the coffee
machine, in particular the water-providing- pressure pump, will be activated if the
detected identifier matches with the reference. Otherwise the coffee machine will not start
operating. Preferably the detection system is placed in the region of the coffee machine's
media chute designed for the portion capsules. According to another preferred
embodiment of the invention, the detection system may be placed in the region of the
brewing chamber. Another possible embodiment of the invention provides that the
identifier prevents portion capsules from inserting into the coffee machine. Alternatively
or additionally, means, in particular mechanical means, more preferably, one or more
gearwheels, may be added to the media chute in order to guarantee that incorrect portion

capsule cannot be inserted into the coffee machines by passing the media chute.

[0008] Preferably the identifier is composed of surface areas having different optical

properties, for example reflection. These surfaces may be localized on the membrane, the

IPR2023-00502
Nespresso USA, Inc. Ex. 1002 Part 2
-3- Page 415 of 421



SUBSTITUTE SPECIFICATION
CLEAN COPY

side wall and/or the bottom of the portion capsules. Preferably, the portion capsule has at
least two areas which differ in their optical properties, for example the reflection

characteristics.

[0009] The detection of a recess and/or a bulge is also preferred. Preferably, recess and
bulges alternate and/or at least two recesses or bulges are separately placed from each
other. Especially it is possible that the recess and/or the bulge form a gearwheel that is
attached to the outer border and/or at least partially extends to the wall region of the
portion capsule. The recess and/or bulge may be produced by any shaping method, for

example by deep drawing, preferably.

[00010] Furthermore, the recess may be realized by removing material. In
particular the material's removal can be accomplished by punching or using a laser on
condition that this processing does not damage a barrier layer placed in the portion
capsule's material, which prevents moisture or aroma from escaping out of the portion
capsule and/or water vapor or oxygen enters the capsule. The reading of the identifier,
which is encoded in the recess and/or bulge, may be a result from a mechanical and/or
optical method, for example. Alternatively or additionally, the identifier can be used to
avoid that the portion capsule is inserted into the coffee machine. This applies in particular
to the media chute. For example it is possible to design a portion capsule comprising a
ring gear that is placed on its circumference and is compatible with another ring gear,
which is placed in the media chute. If the media chute's ring gear only revolves for a
corresponding ring gear of the portion capsule and its revolving allows the portion capsule

to pass, only portion capsules equipped with the proper ring gear will pass the insertion
IPR2023-00502
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lock.

[00011] According to a further subject matter of a preferred development of the
present invention, the identifier may be included in the membrane. Preferably, the
identifier is a layer or partial layer of the membrane. Such identifiers may be an optically
detectable material, for example a fluorescent material. Furthermore, the identifier may
be designed with layers made of metal or ferrous metal or stripes made of metal or ferrous

metal in or on the membrane, respectively.

[00012] Preferably the identifier is a machine-readable imprint. This is realized with
a print in food approved color, preferably. Fluorescent materials like paper or print
materials, whose optical properties change under the influence of temperature, are favored

also. Preferably the print is a barcode, a logo or a repeat pattern.

[00013] According to a further subject matter of a preferred development of the
present invention, the identifier is an electrically conductive section, which can be placed
all over the portion capsule, but is localized on the side wall, the edge and/ or the floor
preferably. The electrically conductive section, which is inserted into the coffee machine,
can become part of an electric circuit and causes therefore a measurable change, which
leads to the identification of the respective portion capsule. In a further preferred

embodiment, the identifier is a section made of a ferromagnetic material.

[00014] Another construction version favors a RFID chip being the identifier.
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[00015] If the portion capsule is customized according to the invention,
portion capsules that are not in line with the coffee machine will be prevented from
inserting into the coffee machine. Furthermore it is possible that the identifier allows to
identify the portion capsule located in the brewing chamber in such a way that the
production process of beverage or food may be controlled, for example by adjusting the

temperature, the pressure and/or the amount of water.

[00016] According to a further subject matter of a preferred development of the
present invention, the portion capsule's material is weakened in the bottom area caused by
a selective material removal, for example by using a laser. The weakening is provided for
piercing the portion capsules using a mandrel. This procedure is needed for the beverage's
preparation. Since the material is weakened in the section, which is treated with a laser
and is supposed to be pierced using the mandrel, the degree of necessary force for piercing
the portion capsule is reduced. The mandrel of such coffee machines is usually equipped
with a force limitation that limits the force, which is dedicated for pressing the mandrel
against the portion capsule's bottom. This preparation avoids that portion capsules having
no appropriate weakening can be used in such a coffee machine. Consequently the

weakening represents another kind of identifier.

[00017] According to a further subject matter of a preferred development of the
present invention, the portion capsule has an edge region, which is preferably attached to
the base element. Preferably, the edge is located opposite of the base element's bottom
area. After the raw material has been filled in the portion capsule, a membrane can be

attached to this edge region, for instance. Moreover the edge can also designed for guiding
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the portion capsule into the chute in order to position the portion capsule in the brewing
chamber properly. Simultaneously it is possible to use the surface of the edge for stopping

and/or sealing.

[00018] Preferably provision is made for the portion capsule to have means for fit
locking, friction locking and/or detection in the edge region. The means for fit locking
and/or friction locking may be used to activate a complementary mechanism, which is
located in the coffee machine, in order to allow inserting the portion capsule into the
coffee machine and/or starting a sensor, like a gearwheel, that transmits a signal to a
control unit depending on whether the portion capsule corresponds to the coffee machine
or not. Alternatively or additionally, a detector may identify the mean for fit locking,
friction locking and/or detection in order to check that the portion capsule is suitable to

the respective coffee machine.

[00019] Preferably the means for fit locking, friction locking and/or detection is a
gearwheel or a gearwheel' segment, which are located, in particular, in the outer area of
the edge region. The teeth of the gearwheel or the gearwheel' segment may be shaped in
any commonly used form, which is known, for example, by an expert from gear
manufacturing. Preferably it is provided that these teeth are triangular, rectangular, square

or wavy.

[00020] Preferably there is a sealing surface, that is arranged on the interior side

relative to the gearwheel or the gearwheel' segment.
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[00021] Another and preferred state-of-the-art technology is a portion capsule
for producing a beverage, comprising a base element substantially designed
frustoconically or cylindrically, having a cavity in which a beverage raw material is
provided and which is closed by a membrane fastened to the base element with the base
element having a wall region and the base element having a bottom area, which is
preferably located opposite to the membrane, with the wall region having several grooves
and the grooves which are located between membrane and bottom area covering the wall
region along its height at least partially. The grooves may be also located in the edge

region, in particular on the outer area of the edge region.

[00022] This portion capsule has the advantage over the portion capsule
according to the state-of-the-art technology that, for instance, the grooves reinforce the
base element's wall region. On the one side these grooves make the portion capsule more
stable towards mechanical forces and prevent the portion capsule from deformation and
buckling, in particular. The arrangement of the grooves, which are located at the wall
region, additionally improves the performance of the portion capsule while the
extraction liquid flows through it in the brewing chamber, since the arrangement of the
grooves, in particular those partially expending over the wall region between membrane
and bottom area, increase quality and reliability of the extraction process significantly.
According to the invention another advantage is that the base element's thickness can
be reduced, because the use of grooves improves the physical stability. The production
of the portion capsule is therefore much less expensive and more environmentally
friendly. On the other side the grooves reduce or avoid the contact between the portion

capsule's wall region and the wall of the brewing chamber. As a result ejecting or
IPR2023-00502
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removing the portion capsule from the brewing chamber is made easier. Another
advantage of using a plurality of grooves is that the stream of the extraction liquid,
which flows along the base element in the cavity, can be optimized by choosing a
grooves' structure that is able, for example, to generate on the one hand a better or
stronger turbulence in the extraction liquid or on the other hand a more uniform
(laminar) flow of the extraction liquid, in the wall region. The control of the liquid may
be obtained by the structure of the grooves itself or by using simple means additionally.
A stronger turbulence compared to the one known in the state-of-the-art has the
advantage that no unintended and casual main streams are formed in the raw materials.
Instead the extraction liquid equally flows through the raw material in all of the volume.
Thus the extraction process is much more efficient and can be controlled more precisely

and reproducibly.

[00023] In particular the raw material may be coffee powder (especially ground
roasted coffee), chocolate powder, milk powder, tea or the like. Alternatively, it is
conceivable that the raw material is a beverage's extract, such as instant coffee for

example.

[00024] In particular, the grooves are recesses and bulges, which are preferably
directed along a main extension and are preferably extended along the wall portion or the
periphery of the edge region. More preferably, the grooves are formed as webs and/or
notches. A gearwheel, for instance, may be obtained by the grooves. Therefore the
grooves are part of the base elements' wall, optionally located on the inner side facing to

the cavity and/or on the outside facing away from the cavity.
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