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(57) Abrege(suite)/Abstract(continued):

means for generating a signal which Is indicative of the changes; and means for controlling the beverage production machine
according to the signal. The machine also comprises a holder for supporting the package. The package for use in the machine
comprises a base unit having a compartment which contains tea material, and a rim with a projecting lip; conductive material
assoclated with the package having two edge sections situated on opposite sides of the compartment; and a lid attached to the

base unit around the rim, the central portion of the lid comprising at least one perforated line. The invention also provides a method
of recognising the package.
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PACKAGE RECOGNITION SYSTEM

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a recognition system for a package. In particular the
invention relates to a coding system which allows the recognition of a package, for
example in a beverage production machine. The invention also relates to a method and

an apparatus for recognising such a package.

BACKGROUND OF THE INVENTION

Automated beverage production machines which are designed to use portioned
ingredients are already known. Often such machines use packages (e.g. capsules,
cartridges, pods) containing a predetermined dose of beverage ingredient (e.g. ground
coffee, cocoa powder, tea leaves). Such packages are convenient to use and can

facilitate the preparation of beverages that are consistent in terms of taste and quality.

The working parameters of beverage production machines may need to be varied
according to the type of beverage being prepared. This can be achieved by associating a
particular type of package with a set of machine parameters. Several systems for

recognising packages have been proposed.

European patent application EP 0 451 980 (Kraft General Foods Limited) relates to
packages containing comestibles for the preparation of beverages, which are preferably
provided with a recognition means. Several possible systems are postulated, each
comprising a particular recognition means and appropriate sensor. For example, the
recognition means may comprise one or more surface features formed in the body of the
package which can be identified by a mechanical sensor or an optical sensor; one or more
strips of a magnetic material applied to the body of the package which can be read by an
appropriate magnetic sensor; one or more shaped or divided areas of metal foil applied to
the package body which cause an inductive effect on movement of the package in the
machine, which inductive effect can be sensed; or one or more electrically conductive

areas formed on the body of the package which can be sensed electronically.
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International patent application WO 2011/141532 (Nestec S.A.) describes a capsule,
system and method for preparing a beverage by centrifugation. The capsule comprises a
code arranged to be read while the capsule is rotated around an axis of rotation traversing
the capsule. Optical reading of a code that has been applied on the capsule by printing,
embossing or laser engraving is preferred. Inductive sensing of a code formed by reliefs or

recesses provided on a circumferential metal nm of the capsule is also disclosed.

International patent application WO 2012/010317 (Kruger GmbH & Co. KG) concerns
beverage capsules that can only be used in one particular automatic coffee machine. The
capsules have an identifying mark which is scanned by the coffee machine; several
possible embodiments of identifying mark are suggested. For example, the identifying
mark may comprise: regions with differing optical reflection characteristics, an indentation
and/or a protrusion, a printed item such as a barcode, a fluorescent region, an electrically
conducting region, a metallic region, a ferromagnetic region, or a radiofrequency
identification (RFID) chip.

A problem with identifying a package in a beverage production machine is that retrieving or
reading information from the package is not always reliable or convenient. For example, it
IS often necessary to use a coding system with a high level of redundancy in order to
ensure that the package can be read while it Is moving and/or in situations wherein the
environment around the package is not clean (e.g. due to the presence of residual
beverage ingredient). Furthermore, in order for a package to be correctly identified, it is
often necessary for the package to be aligned or positioned within the beverage production
machine in a precise manner. It is an object of the present invention to overcome these

disadvantages.

SUMMARY OF THE INVENTION

In a first aspect, the present invention relates to a beverage production machine
comprising apparatus for recognising a package, the apparatus comprising:
- two resonant tank circuits, each one comprising a colil and a capacitor;

- two electronic detection circuits for detecting changes in coil impedance;
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- a means for generating a signal wherein the signal is indicative of the changes in cail
Impedance; and

- a control means for controlling at least one parameter of the beverage production
machine according to the signal;

the beverage production machine further comprising a package holder for supporting the

package within the machine.

This arrangement recognises the package using the principle of electromagnetic induction
and metal detection. The presence of two coils improves the robustness of the recognition
system with respect to physical tolerances (e.g. alignment of the package within the
apparatus). This permits recognition of coded packages in a simple yet reliable manner
and reduces the time required to identify a particular package and/or increases the

accuracy of the identification.

In a second aspect, the invention relates to a package for a beverage production machine,

the package comprising:

- a base unit having a compartment which contains tea material, and a rim;

- conductive matenal associated with the package; the conductive material having two
edge sections which are situated on opposite sides of the compartment; and

- alid attached to the base unit around the rim so as to enclose the tea matenal within the
package, the lid comprising:

. a central lidding portion comprising at least one perforated line.

The edge sections of the conductive material encode information which allows the
beverage production machine to recognise the package. Furthermore, the coding system
can tolerate some variation in the positioning of the package within the beverage

production machine, or in the positioning of the conductive material on the package.

In a preferred embodiment the package of the second aspect comprises:
- a base unit having a compartment which contains tea material, and a rm with a

projecting lip extending partially or wholly around the rim;
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- conductive material associated with the projecting lip; the conductive material having
two edge sections which are situated on opposite sides of the compartment; and

- alid attached to the base unit around the rim so as to enclose the tea material within the
package, the lid comprising:
. a peripheral portion overlaying the projecting lip; and

. a central lidding portion comprising at least one perforated line.

In use, the beverage production machine of the first aspect of the invention contains a

package according to the second aspect of the invention.

In a third aspect, the invention relates to a method of recognising a package according to
the second aspect of the invention in a beverage production machine according to the first
aspect of the invention, the method comprising:

- placing the package in the package holder;

- applying alternating current to two coils while the package is stationary, the coils being
positioned In the beverage production machine such that they generate eday currents
within the conductive material adjacent to the edge sections;

- detecting a change in coll impedance for each of the coails;

- generating a signal indicative of the change in impedance; and

- Identifying the package according to the signal.

The method of the invention permits near field and non-contact detection of the packages,
and Is particularly suitable in instances where the beverage production machine needs to
recognise a limited number of codes (i.e. preferably no more than 10 codes). An
advantage of this method is that the coils do not need to be in physical contact with the
conductive material. This means that package recognition is possible even if there is water
and/or residual tea matenal between the coll and the package. Furthermore, this method
allows recognition of a package which is encoded with a simple coding system over a wide
range of physical and electrical tolerances. Since the package is stationary within the
beverage production machine during recognition, the method can be carried out by an
apparatus with reduced complexity (e.g. comprising fewer components) which Is

envisaged to be economic to manufacture.
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DETAILED DESCRIPTION

As used herein the term “comprising” encompasses the terms “consisting essentially of”
and “consisting of’. All percentages and ratios contained herein are calculated by weight
unless otherwise indicated. It should be noted that in specifying any range of values or
amount, any particular upper value or amount can be associated with any particular lower

value or amount.

The disclosure of the invention as found herein is to be considered to cover all
embodiments as found in the claims as being multiply dependent upon each other

irrespective of the fact that claims may be found with multiple dependency or redundancy.

As used herein the term “tea matenal” refers to tea plant matenal, herb plant material or a
mixture thereof. For the avoidance of doubt, the term “tea material” does not include
coffee material. The term “tea plant material” refers to leat, bud and/or stem material from
Camellia sinensis var. sinensis and/or Camellia sinensis var. assamica. The tea plant
matenal may be substantially fermented (i.e. black tea), partially fermented (i.e. oolong tea)
or substantially unfermented (i.e. green tea or white tea). It may also be a blend of one or
more of the aforementioned tea plant matenals. Other ingredients which are commonly
used to flavour leaf tea products may also be combined with the tea plant material (e.g.
bergamot, citrus peel and the like). The term “herb plant material” refers to material which
is commonly used as a precursor for herbal infusions. Preferably the herb plant material is
selected from chamomile, cinnamon, elderflower, ginger, hibiscus, jasmine, lavender,
lemongrass, mint, rooibos (obtained from Aspalathus linears), rosehip, vanilla and
verbena. The tea matenal may additionally comprise fruit pieces (e.g. apple, blackcurrant,

mango, peach, pineapple, raspberry, strawberry etc).

Preferably the tea matenal is dried and has a moisture content of less than 30 wt %,
preferably less than 20 wt % and most preferably from 0.1 to 10 wt %. Preferably the tea
material particles have a size (.e. longest diameter) of from about 2 to about 10mm,

preferably 3 to 7mm.
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The term “beverage” refers to a substantially agueous drinkable composition which is
suitable for human consumption. Preterably the beverage comprises at least 85% water
by weight of the beverage, more preferably at least 90% and most preferably from 95 to
99.9%. Preferably the beverage comprises from 0.04 to 3%, more preferably from 0.06 to

2%, most preferably from 0.1 to 1% by weight tea solids.

The term ‘brewing' refers to the addition of a liquid, particularly hot water, to tea material, so
that steeping or soaking the team material in the liquid releases soluble substances into
the liquid (e.g. flavour and/or aroma molecules) thereby to form a beverage. Brewing may

be carried out at any temperature, but preferably in the range of 80 to 95°C.

As used herein the term “package” refers to a rigid or semi-rigid container in which tea
material is or may be packaged. For example the package can be a capsule, cartridge,

pod, or the like.

The apparatus for recognising a package in a beverage production machine comprises:

- two resonant tank circuits, each one comprising a coil and a capacitor;

- two electronic detection circuits for detecting changes in coil impedance;

- a means for generating a signal wherein the signal is indicative of the changes in caoil
Impedance; and

- a control means for controlling at least one parameter of the beverage production

machine according to the signal.

Each resonant tank circuit comprises a coil and a capacitor, and is designed to resonate at
a frequency that induces eddy currents in a conductive material. Preferably each tank
circuit is designed to resonate at a frequency of 50 to 200 kHz, more preferably 75 to 150
kHz. Preferably the coils are spaced apart by a distance of from 40 to 50 mm, more

preferably from 45 to 47 mm, because this corresponds to a convenient package size.

Each electronic detection circuit monitors the change in coll impedance and derives a

signal indicative of the change in coil impedance. Further characteristics of the signal may
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be extracted by electronic and/or software processing. Since the amplitude of the signal is
typically inversely proportional to the proximity of the conductive material to the coill,
preferably the coil and the conductive area are separated by a distance of 0 to 2 mm, more

preferably O to 1 mm.

Identification of the package preferably controls at least one parameter of the beverage
production machine. Thus in a preferred embodiment the control means controls one or
more of: the temperature, pressure, volume or flow rate of the brewing liquid, the path(s)
the brewing liquid follows within the beverage production machine and / or the brewing

time.

The beverage production machine also comprises a package holder which supports the
package within the machine and preferably interacts with the package to direct the location

and alignment of the package within the beverage production machine.

The package comprises a base unit, preferably a cup-shaped base unit, having a rim
preferably with a projecting lip extending wholly or partially around the rim. The base unit
defines a compartment which encloses tea material. To aid sealing of the tea material
within the package, in a preferred embodiment the projecting lip extends wholly around the
nm. In order to facilitate efficient and cost-effective manufacture, it is preferred that the
base unit is formed as a single piece, for example by injection moulding or by
thermoforming. Preferably the base unit is made from a non-conductive material such as
food-grade plastic, for example polypropylene. The package needs to be large enough to
contain a single serving of the dry tea material. Thus the internal volume of the package
(i.e. the volume of the compartment) is preferably from 10 to 24cm?®, more preferably 12 to
19cm?®, most preferably from 14 to 18cm®. The compartment should not be so shallow that
tea material bounces out of it during filling. Thus the depth of the compartment is preferably
at least 10mm, more preferably at least 13mm. On the other hand, the compartment
should not be so deep that it is difficult to remove the tea material from the capsule at the
start of brewing. Thus the depth of the compartment is preferably at most 20mm, more
preferably at most 18mm. It is easier to remove the tea matenal from a compartment with

a depth in the upper part of this range when the volume of the cavity is also towards the
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upper end of its range (1.e. when the cavity is not both deep and narrow). The cross-
sectional area and diameter of the compartment are related to the required volume and
depth. Consequently, the diameter of the compartment is preferably from 30 to 45mm.

In certain preferred embodiments, the base unit is shaped so as to direct the alignment of
the package within the beverage production machine, and the package holder is adapted
accordingly to ensure that it interacts with the shaped base unit. It is particularly preferred
that the projecting lip is shaped so as to direct the alignment of the package within the
beverage production machine. Preferably the package can be aligned within the beverage
production machine in any one of n fixed orientations, wherein n is an integer. Preferably
nis 1, 2, 3, or 4, more preferably nis 1 or 2 and most preferably n is 2. In an especially
preferred embodiment, the base unit has a generally circular cross-section, but the
projecting lip is elongated, for example elliptical in shape, or is defined by two intersecting
circular arcs; the ratio of the longest diameter of the lip to the shortest diameter of the lip is

preferably from 1.2:1 to 1.5:1.

In addition to the base unit, the package comprises a lid. The lid is attached to the base
unit around the rim so as to enclose the tea material within the package. The lid may be
attached to the base unit by any suitable means, for example by gluing or heat sealing. In
a preferred embodiment, the lid consists of a peripheral portion and a central lidding
portion. The penpheral portion of the lid extends outwards from the nm of the base unit
and overlays at least part of (but preferably not all of) the projecting lip, whereas the central

lidding portion extends inwards from the nm of the base unit and covers the tea material.

The central lidding portion of the lid comprises at least one perforated line. The perforated
line facilitates opening of the package lid along the line, thereby allowing release of the tea
matenal from the package, for example by pressing an opening member against the lid
close to the perforated line. As used herein the term “perforated line” refers to an
organised arrangement of slits. The perforated line is preterably a curved line located part
way between the edge of the central lidding portion and the centre of the central lidding
portion, with the curve facing towards the centre of the lidding portion. The cut : tie ratio of
the perforations should be such that they do not burst too easily, for example during transit,

but nonetheless open without requiring too great a force. For example, a cut : tie ratio of
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around 1 : 2 is suitable. Embodiments wherein the lid comprises a plurality of perforated
lines are also envisaged. For example, the lid may comprise a symmetrical arrangement

of two perforated lines.

The package comprises a conductive material, which is preferably associated with the
projecting lip. The conductive material has two edge sections situated on opposing sides
of the compartment. The edge sections are preferably situated near to or at opposite ends
of the projecting lip i.e. near to or at opposite ends of the package. The conductive
matenal encodes information so that the package is recognised in a beverage production
machine according to the configuration of the conductive material. The conductive
material can be associated with the projecting lip in a number of different ways, and
several preferred embodiments are described below. Preferred examples of conductive
matenals include metallic sheets (especially metallic foils), conductive inks and wire loops.
Metallic sheets and more particularly metallic foils or foil laminates are especially preferred,

since they are easy to cut and shape.

Preferably, at least part of the peripheral portion of the lid comprises the conductive
material. Preferably the conductive material comprises metallic foil, more preferably
aluminium foil. The foll may be of any thickness, although a foil having a thickness of 10 to
100 um is particularly preferred. It is not necessary for the foil to be smooth. In fact, in
order to allow the seal between the lid and the base unit to be controlled (e.g. in terms of
seal strength) in certain embodiments the metallic foil is embossed. It is also envisaged
that the lid can be a polymer/metallic foil laminate. Most preferably, the whole lid (i.e. the

central lidding portion and the peripheral portion) comprises conductive matenial.

Nevertheless it will be appreciated that it is not necessary for the entire lid to consist of the
conductive material. For example, embodiments are also envisaged wherein the lid
comprises a polymer film with one or more metallic strips positioned on the lid so that the
edge sections of the conductive material are situated on opposite sides of the

compartment, near to or at opposite ends of the lid.
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A package embodiment wherein the conductive material is not an integral part of the lid is
also envisaged. Thus the conductive material may be associated with the lip without being
an integral part of the lid. For example, the conductive material may comprise a
conductive material placed on top of a non-conductive lid (e.g. as a sticker) or between the

projecting lip and the lid.

In an alternative embodiment wherein the conductive matenal is associated with the lip
without being part of the lid, the projecting lip has an underside and the conductive material
IS associated with the underside of the projecting lip, whereas the lid is attached to the
upper side of the projecting lip. Therefore, in this embodiment the lid need not comprise
conductive material, and preferably consists of a non-conductive material, more preferably
a plastic film. The conductive material may be physically attached to the underside of the
projecting lip (e.g. by gluing, heat sealing etc). In such an embodiment it is preferred that
the conductive material is flexible (e.g. metallic foil) so as to ensure a close fit with the
underside of the projecting lip. However altermative embodiments wherein the conductive
matenal is releasably associated with the underside of the projecting lip are also
envisaged. For example, the conductive matenal may consist of a metallic sheet
comprising a central opening shaped so as to releasably engage with the base unit. The
conductive material may rest on or be attached to the package holder, so that the
projecting lip of the package rests on and becomes associated with the conductive
matenal when the package is inserted into the package holder of the beverage production

machine.

In a further embodiment wherein the conductive material is associated with the lip without
being part of the lid, the projecting lip itself comprises the conductive matenal. For
example the projecting lip is made from conductive material or the projecting lip is made

from non-conducting material with conductive material encased within it.

It Is preferred that edge sections are substantially straight-edged sections, and it is
particularly preferred that the edge sections are parallel to one another. The edge sections

do not need to extend across the entire width of the projecting lip, but in a preferred
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embodiment they do. This embodiment is especially tolerant to variations In the

positioning of the package within the beverage production machine.

In a very preferred embodiment, the lid is a metal foil or a polymer / metal foil laminate.
The edge sections are substantially straight-edged sections, which are parallel to one
another and extend across the entire width of the package lid, so that the lid is truncated,
compared to the projecting lip, such that the peripheral portion of the lid does not overlay
the whole of the projecting lip. The truncation of course must not encroach into the central
lidding portion, as this would compromise the seal between the lid and the base unit.
Preferably the length of the lid between the edge sections is from 45 to 60mm, more
preferably from 47 to 58mm, and the maximum width of the lid is from 45 to 50 mm,

because these correspond to a convenient package size and aesthetic shape

The packages described above are coded and recognition of these packages is based on
the principle of electromagnetic induction and metal detection. This permits recognition of
the coded packages Iin a simple yet reliable manner. The packages are designed to be
identified by an apparatus comprising two coils. However for the sake of clanty, the

principle of recognition is initially explained below with reference to a single coill.

A coll carrying an altemating current and located in the beverage production machine
close to the package induces eddy currents in the conductive material. The eddy currents
produce an opposing electromagnetic flux that changes the impedance of the coil. The
change in impedance is a function of the strength and freedom of the eddy currents to
circulate within the conductive material. Discontinuities in the conductive material constrain

and weaken the strength of the eddy currents and affect the impedance of the caoll.

In the present invention, the arrangement of the edge sections determines the nature (e.g.
position, shape) of the boundaries of the conductive material These boundaries represent
discontinuities in the conductive maternial. Thus the package has a code which can be

identified using a recognition system based on eddy current sensing.
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An advantage of recognising of packages in this way is that the coils do not need to be In
physical contact with the conductive material of the package. This means that package
recognition is possible even if there is a non-conductive material between the coil and the
conductive material. This is the reason that several ways of associating the conductive
material with the projecting lip are possible. Furthermore, the presence of water and/or
residual tea material between the coill and the conductive material does not prevent

package recognition.

Typically the packages are provided to the consumer in air-tight secondary packaging, for
example as multipacks containing a plurality of packages (e.g. ten). The multipacks may
contain packages of a single type, or a mixture of packages containing different types of
tea (e.g. green tea, black tea, herbal tea) and having different codes according to the type
of tea that each contains. The pertorated lid has the advantage that some of the tea aroma
IS released from the tea material inside the capsule into the space inside the secondary

packaging. Thus the consumer obtains the aroma of tea on opening the secondary pack.

The method of recognising the package described above in the beverage production

machine described above comprises:

- placing the package in the package holder;

- applying alternating current to two coils while the package is stationary, the coils being
positioned In the beverage production machine such that they generate eddy currents
within the conductive material adjacent to the edge sections;

- detecting a change in coll impedance for each of the coails;

- generating a signal indicative of the change in impedance; and

- Identifying the package according to the signal.

This method enables a single beverage production machine to prepare a number of
different beverages which require different preparation conditions. It is particularly suitable
where the beverage production machine needs to recognise a limited number of codes
(preferably no more than 10 codes). In a preferred embodiment the package is identified
by comparing the signal with a number of reference signals, each one corresponding to a

certain type of package. For example, it is envisaged that each type of package may
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contain a particular tea material. As such a package containing green tea would be
recognised as a different type of package requiring different brewing conditions to a

package containing black tea.

ldentification of the package preferably controls at least one parameter of the beverage
production machine, e.g. the temperature, pressure, volume or flow rate of the brewing
liquid, the path(s) the brewing liquid follows within the beverage production machine and /

or the brewing time.

FIGURES

By way of example, certain embodiments of the invention are illustrated by the figures, in
which:

Figure 1 is a schematic diagram showing basic components of a beverage production
machine.

Figure 2a shows a cross-sectional view of a package in a preferred reading mode;

Figure 2b shows the package of Figure 2a viewed from above;

Figure 2c is a more detailed view of part of the package of Figure 2b.

Figure 3 illustrates several examples of possible coding patterns.

Figures 4a to 4d illustrate four different package embodiments wherein each package is
coded with the same pattern.

Figures 5a to 5e illustrate the effect of variation in package placement within the beverage
production machine.

Figure 6a is a perspective view of a package lid;

Figure 6b is a perspective view of a package base unit;

Figure 6¢ Is a perspective view of a package component consisting of a conductive
material.

Figure 7 shows a cross-sectional view of a package obtained by assembling the lid, base

unit and component of Figures 6a to 6c.

Figure 1 is a representation of the basic set up of a beverage production machine. The

method of the present invention can be used to recognise a package in such a machine.
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The beverage production machine comprises a holder 2, which can receive a package 4.
The package comprises an area of conductive material (not shown). Two coils 6a, 6b are
positioned in close proximity (preferably 0 to 2 mm) to the conductive material. This

arrangement facilitates recognition of the package as described above.

The beverage production machine preferably comprises a brewing chamber 8. Water
from a reservoir 10 is fed to the brewing chamber 8 via a water filter 12, a water pump 14,
a heater 16 and a valve 18. The valve 18 controls the route the water takes between the
heater 16 and the brewing chamber 8. In order to produce a beverage, water from the
reservoir 10 preferably enters the brewing chamber 8 via the package 4. An air pump 20
pumps air along with the water and thus facilitates the mixing of the package contents with
the water. The beverage can subsequently be dispensed into a receptacle 22 (e.g. cup,
mug) via a spout 24. In order to rinse and/or clean the brewing chamber 8, the valve 18

can re-direct the water such that it enters the brewing chamber 8 via a rinse head 26.

Figure 2a shows a cross-sectional side view of a package in a preferred reading mode in
the beverage production machine. The package 4 comprises a base unit 28 having a nm
and a projecting lip 30. The base unit 28 defines a compartment 32 which encloses tea
material 34. The package 4 also comprises a lid which consists of a peripheral portion 36
overlaying part (but not all) of the projecting lip 30 and a central lidding portion 38 which
covers the compartment 32. In the embodiment shown the projecting lip 30 extends
wholly around the rim. The lid is attached to the base unit around the rim, thus sealing the
tea material 34 within the package. In the embodiment shown, the whole of the base unit
(including the projecting lip 30) is formed from a non-conductive material (e.g. plastic) and
the entire lid (.e. peripheral portion 36 and central lidding portion 38) comprises a
conductive matenal (e.g. metallic foil, for example a laminate of aluminium foil and
polyethylene). The beverage production machine has two coils 6a, 6b which are shown

positioned above the package 4.

Figure 2b shows the package of figure 2a viewed from above. In the embodiment shown,

the central lidding portion 28 comprises two perforated lines 40a, 40b. The lid is the same
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size and shape as the projecting lip, except that it is truncated at either end, so that the
peripheral portion of the lid does not overlay the whole of the projecting lip. The truncated
ends form the two edge sections 42a, 42b which are situated near to opposite ends of the
id. Each edge section constitutes a boundary of the conductive material of the lid. One
edge section 42a is situated beneath coil 6a and the other edge section 42b is situated

beneath coil 6b.

The area of the package beneath coll 6a is illustrated in Figure 2c. It will be appreciated
that this area consists of a conductive area 44 (provided by the lid) and a non-conductive
area 46 (provided by the projecting lip). The boundary of the conductive area 44 is defined
by the edge section 42a. Thus the two coils (6a, 6b) are positioned such that they
generate eddy currents within the conductive areas 44 traversed by the edge sections
42a, 42b.

Figure 3 illustrates several examples of possible coding pattermns wherein an edge section
42 defines a boundary of an area of conductive material 44. In each case, the areas
shown represent the area that is beneath the coil during package identification. For the
sake of convenience, these embodiments are illustrated as 4 code sets, with each code
set consisting of 4 patters (pattern A, pattern B, pattern C, pattern D). However, this is not
meant to imply that these sets are in any way limiting. For example a code set could be
compiled by selecting each of patterns A, B, C and D from set 1 or by selecting pattern A
from set 1, pattern B from set 2, pattern C from set 3 and pattern D from set 4. In fact any
combination is possible, so long as each of pattern A, pattern B, pattern C and pattern D is
associated with a unique and identifiable change in coll impedance. Each of the patterns
consists of an area of conductive material 44. For example, the patterns may comprise
plastic overlaid with metallic foil, metallic foil overlaid with plastic or metallic foil enclosed
within plastic. The edge section 42 can be a substantially straight-edged section (e.g. as in
set 1 and set 2). However this is not necessarily the case, for example the edge section

42 can alternatively comprise one or more notches (e.g. as in set 3 and set 4).

As described above, discontinuities in the conductive material 44 constrain and weaken

the strength of the eddy currents and affect the impedance of the coils 6a, 6b. The edge
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sections 42 constitute discontinuities in the conductive material 44. For example, patterns
A to D in set 1 differ in that the position of the edge section 42 varies. Pattern A comprises
a greater proportion of conductive material 44 than pattern B, therefore the strength of the
eddy currents generated in the conductive material 44 of pattern B will be weaker than the
eddy currents generated in the conductive material 44 of pattern A. Thus each of pattem

A and pattern B is associated with a unique and identifiable change in coil impedance.

As well as or in addition to the edge of the conductive matenal, the patterns may comprise
other discontinuities (e.g. slits, perforations, folds, creases, etc) that are arranged in a
predetermined manner. For example, in set 2 the position of the edge section 42 is
constant in patterns A to D. These patterns all comprise a predetermined arrangement of
slits 48 formed in the conductive matenal 44. The arrangement of the slits 48 serves to
constrain and weaken the strength of the eddy currents generated in the conductive
material 44. Thus once again, each of patterns A to D of set 2 is associated with a unique

and identifiable change in coil impedance.

Figures 4a to 4d illustrate four different package embodiments wherein the lid of each
package is coded with the same pattern. In Figure 4a the package lid is a metallic foil lid
that is truncated across its entire width. In fact the lid is truncated at each end in a
symmetrical manner. In this embodiment, the edge sections 42a, 42b situated near to the
opposite ends of the lid are substantially straight and extend across the entire width of the
package lid. As such, when this package Is Inserted into the beverage production

machine, the pattern beneath coll 6a is the same as the pattern beneath coil 6b.

The package represented in Figure 4b has a lid that comprises a metallic foil stripe
laminated to a polymer film. The lid is truncated at each end in a symmetrical manner.
When this package Is inserted into the beverage production machine, the pattern beneath
coll 6a Is the same as the pattern beneath coil 6b. In this embodiment, the edge sections
42a, 42b of the conductive material (i.e. the foil stripe) do not extend across the entire

width of the package, even though the lid itself is truncated across its entire width.
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In Figure 4c the package comprises a metallic foil lid which is truncated across only part of
its width. When this package Is inserted into the beverage production machine, the pattern
beneath coil 6a is the same as the pattern beneath coil 6b. However, it should be
appreciated that the relevant edge sections 42a, 42b (i.e. those beneath the colls) In this
embodiment are perpendicular to those as represented in the embodiments shown In
Figures 4a, 4b and 4d.

Figure 4d shows a further embodiment wherein the metallic foll lid is shaped such that it is
truncated across only part of its width. As such the edge sections 42a, 42b situated near
to the opposite ends of the lid do not extend across the entire width of the package. When
this package is inserted into the beverage production machine, the pattern beneath coil 6a

IS the same as the pattern beneath coil 6b.

Figures 5a to 5e illustrate the effect of variations in package placement within the beverage
production machine or in the placement of the conductive material on the package. The
packages represented in each of Figures 5a to 5e are identical, and are coded such that

they have the same pattern at each end of the package lid.

In these embodiments the coding system corresponds to set 1 in Figure 3, with an
additional pattern (Pattern E) which comprises non-conductive material only. Each
package has a metallic foll lid that is truncated across its entire width. In fact the lid is
truncated at each end in a symmetrical manner (e.g. as lllustrated in Figure 4a). This set
of patterns is sufficient to encode 4 different package types, and it is envisaged that each
package type can be associated with a different set of machine parameters. Each
package type is encoded by a pair of patterns, with one pattern beneath coil 6a and the
other pattem beneath coil 6b. A degree of redundancy is introduced into the coding
system by grouping these pairs of patterns such that a given package type is encoded by

multiple pattem pairs (see Table 1).

An advantage of this coding system is that it permits reliable package recognition even it
the alignment of the edges of the conductive material with respect to the coils is somewhat

variable. This is described more fully below.
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Table 1
Coil 6a
Pattern A | Pattern B | Pattem C | Pattern D | Pattern E

Pattern A Type 1 Type 1 Type 2 X X
o Pattern B Type 1 Type 2 Type 2 Type 3 X
% Pattern C Type 2 Type 2 Type 3 Type 3 Type 4
© Pattern D X Type 3 Type 3 Type 4 Type 4

Pattern E X X Type 4 Type 4 No foil

Figure 5¢ shows a package which is aligned centrally with respect to the coils 6a, 6b. The
pattern beneath each coil 6a, 6b corresponds to pattern B, therefore the package in Figure

5c will be identified as package type 2.

Figures 5b, 5¢ and 5d show the effect of varying the lateral placement of a package 4
within the beverage production machine. The package 4 of Figure 5b has been shifted to
the left, whilst the package 4 of Figure 5d has been shifted to the right. Because the edge
sections 42a, 42b are substantially straight, shifting the package laterally has no effect on
the pattern beneath each coil 6a, 6b. Therefore the packages in Figures 5b and 5d will
both be identified as package type 2. A similar result would be obtained if the vanation
were not in the placement of the package within the beverage production machine, but

instead if the metallic foil lid were misplaced laterally with respect to the package.

Figures 5a, 5¢ and 5e show the effect of varying the lengthwise placement of the package
within the beverage production machine. The package of Figure 5a has been shifted
towards coil 6b, whilst the package of Figure 5e has been shifted towards coil 6a. In this
instance the patterns beneath each coil in Figures 5a and 5e are different from those
shown in Figure 5c¢: the foil beneath one coil corresponds to pattern A and the foil beneath
the other coil corresponds to pattern C. However, due to the redundancy in the coding
system, the packages in Figures 5a and 5e will still both be identified as package type 2.

Again, a similar result would be obtained if the variation were not in the placement of the
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package within the beverage production machine, but instead if the metallic foll lid were
misplaced lengthwise with respect to the package, i.e. if the foil lid was placed closer to

one end of the package.

Figures 6a to 6¢ are perspective views of a lid, base unit and conductive component which
can be assembled to form a package according to an embodiment of the present

Invention.

Figure 6a shows a perspective view of a package lid 50. The lid is made from a non-
conductive material, preferably a polymer film, and comprises two perforated lines 40a,
40b.

Figure 6b is a perspective view of a base unit 28 with a im 51. On assembly of the
package, the lid is attached to the base unit around the m 51, preferably by heat sealing.
A projecting lip 30 extends wholly around the nm. The entire base unit is formed from a
non-conductive material. This can be achieved, for example, by thermoforming a

thermoplastic material such as polypropylene.

Figure 6¢ shows a perspective view of a component 52 consisting of a conductive matenal
44. Two edge section 42a, 42b traverse the conductive material 44 of the component 52.
Once the component is associated with the base unit, these edge sections 42a, 42b
become associated with the projecting lip 30. The component is preferably formed from
aluminium. The component is shaped such that it can be associated with the base unit.
Preferably, on assembly of the package the conductive material 44 of the component 32 is
associated with the projecting lip such that it is situated beneath the lip (e.g. as shown Iin
Figure 7). However, it will be appreciated that the component 52 could equally well be
placed on top of the lid, or between the base unit and the lid. The component can be
physically attached to the base unit or lid (e.g. by gluing). However, it is also envisaged
that the component is releasably associated with the projecting lip. For example, it will be
appreciated that the component represented In Figure 6¢C comprises a central opening

which enables the component to releasably engage with the base unit of Figure 6b.
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Alternatively, the component 52 could rest on or be attached to the package holder, so that
the projecting lip of the package rests on and becomes associated with the component 52

when the package is inserted into the package holder of the beverage production

machine.

Figure 7 shows a cross-sectional view of a package obtained by assembling the lid 50,
base unit 28 and component 52 of Figures 6a to 6¢. The base unit 28 defines a
compartment 32 which encloses tea material 34. The lid 50 is attached to the base unit 28

around the rim. The component 52 is releasably associated with the underside of the

10 projecting lip 30.
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CLAIMS

A beverage production machine comprising an apparatus for recognising a package

(4), the apparatus comprising:

- two resonant tank circuits, each one comprising a coil (6a, 6b) and a capacitor;

- two electronic detection circuits for detecting changes in coil impedance;

- a means for generating a signal wherein the signal is indicative of the changes in
coll impedgance; and

- a control means for controlling at least one parameter of the beverage production
machine according to the signal;

the beverage production machine further comprising a package holder for supporting

the package within the machine.

A beverage production machine as claimed in claim 1 wherein the control means
controls one or more of the temperature, pressure, volume or flow rate of the brewing
liquid, the path(s) the brewing liquid follows within the beverage production machine

and / or the brewing time.

A package (4) for a beverage production machine, the package comprising:

- abase unit (28) having a compartment (32) which contains tea matenal (34), and
anm (51);

- conductive material (44) associated with the package , the conductive material
having two edge sections (42a, 42b) which are situated on opposite sides of the
compartment (32); and

- alid (80) attached to the base unit (28) around the rim (51) so as to enclose the
tea maternal (34) within the package, the lid (50) comprising:

 acentral lidding portion (38) comprising at least one perforated line (40).

A package (4) as claimed in claim 3 which has a projecting lip (30) extending partially
or wholly around the rim (51), wherein the conductive material (44) is associated with
the projecting lip (30), and wherein the lid comprises a peripheral portion (36)

overlaying the projecting lip (30).
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A package (4) as claimed in claim 4 wherein the lid (50) comprises the conductive

material (44).

A package (4) as claimed in claim 5 wherein the lid (50) comprises metallic foill,

preferably a laminate of aluminium foil and polyethylene.

A package (4) as claimed in claim 4 wherein the projecting lip (30) has an underside
and the conductive material (44) is associated with the underside of the projecting lip
(30).

A package (4) as claimed in claim 4 wherein the projecting lip (30) comprises the

conductive material (44).

A package (4) as claimed in any one of claims 4 to 8 wherein the edge sections (42,

42a, 42b) are substantially straight-edged sections which are parallel to one another.

A package (4) as clamed in claim 9 wherein the wherein the edge sections (42, 42a,

42b) extend across the entire width of the projecting lip (30).

A package (4) as claimed in any one of claims 3 to 10 wherein the base unit (28) is

formed from a non-conductive material (46).

A package (4) as claimed in any one of claims 3 to 11 wherein the projecting lip (30) is
shaped so as to direct the alignment of the package (4) within the beverage

production machine.

A beverage production machine as claimed in claim 1 or claim 2 which contains a

package (4) as claimed in any one of claims 3 to 12.

A method of recognising a package (4) as claimed in any one claims 3 to 12 in a
beverage production machine according to claim 1 or claim 2, the method comprising:

- placing the package (4) in the package holder;
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- applying alternating current to the two colls (6a, 6b) while the package (4) Is
stationary, the coils (6a, 6b) being positioned in the beverage production machine
such that they generate eddy currents within the conductive material (44) adjacent
to the edge sections (42, 42a, 42b);

5 - detecting a change in coil impedance for each of the coils;
- generating a signal indicative of the change in impedance; and

- Identifying the package (4) according to the signal.

15. A method as claimed in claim 14 wherein the package (4) is identified by comparing
10 the signal to a number of reference signals, each one corresponding to a certain type
of package and wherein identification of the package (4) controls at least one

parameter of the beverage production machine

16. A multipack containing a plurality of packages according to any of claims 3 to 12.
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