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(57) ABSTRACT 
Support (20) adapted to be associated with, or part of a cap 
Sule (7) for the preparation of a beverage, comprising a sec 
tion on which at least one sequence of symbols (24) is repre 
sented so as that each symbol is sequentially readable, by a 
reading arrangement of an external device, while the capsule 
is driven in rotation along an axis of rotation, each sequence 
coding a set of information related to the capsule. 
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Fig. 1 
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Fig. 5 

Fig. 4 
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SUPPORTAND CAPSULE FOR PREPARING A 
BEVERAGE BY CENTRIFUGATION, SYSTEM 

AND METHOD FOR PREPARINGA 
BEVERAGE BY CENTRFUGATION 

INTRODUCTION 

0001. The invention pertains to the field of the beverage 
preparation machines, in particular using capsules containing 
an ingredient for preparing a beverage. The present invention 
relates in particular to coding Supports adapted to store infor 
mation related to a capsule, capsules associated withfor 
embedding coding Supports, reading and processing arrange 
ments for reading and using Such information for preparing a 
beverage. 
0002 For the purpose of the present description, a “bev 
erage' is meant to include any human-consumable liquid 
Substance, Such as coffee, tea, hot or cold chocolate, milk, 
soup, baby food or the like. A "capsule' is meant to include 
any pre-portioned beverage ingredient or combination of 
ingredients (hereafter called “ingredient') within an enclos 
ing packaging of any suitable material Such as plastic, alu 
minium, a recyclable and/or bio-degradable material and 
combinations thereof, including a soft pod or a rigid cartridge 
containing the ingredient. 

BACKGROUND ART 

0003 Certain beverage preparation machines use capsules 
containing an ingredient to be extracted or to be dissolved 
and/or an ingredient that is stored and dosed automatically in 
the machine or else is added at the time of preparation of the 
drink. Some beverage machines possess liquid filling means 
that include a pump for liquid, usually water, which pumps 
the liquid from a source of water that is cold or indeed heated 
through heating means, e.g. athermoblock or the like. Certain 
beverage preparation machines are arranged to prepare bev 
erages by using a centrifugational extraction process. The 
principle mainly consists in providing beverage ingredient in 
a container of the capsule, feeding liquid in the receptacle and 
rotating the receptacle at elevated speed to ensure interaction 
of liquid with powder while creating a gradient of pressure of 
liquid in the receptacle; such pressure increasing gradually 
from the centre towards the periphery of the receptacle. As 
liquid traverses the coffee bed, extraction of the coffee com 
pounds takes place and a liquid extract is obtained that flows 
out at the periphery of the receptacle. 
0004 Identifiying a capsule may be desirable, for 
instance, to control parameters in the beverage preparation 
device such as liquid or beverage flow rate, pressure, rota 
tional speed, temperature and combinations thereof. 
0005 EPO451980 relates to packages containing comes 

tibles for the preparation of beverages. Recognition means 
can comprise 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 electri 
cally conductive areas formed on the body of the package 
which can be sensed electrically. 
0006 WO02/28241 relates to an encoded coffee packet 
for use in the preparation of hot or cold beverages comprising 
a filter defining a cavity and a brewing ingredient within the 
cavity. The packet further comprises a machine-interpretable 
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feature located on the filter Such as a color, a shape, a glyph, 
a text string, a barcode or a digital watermark. 
0007 WO02/078498 relates to a machine-readable iden 

tifier on a portion package which contains ground coffee for 
espresso machine. The identifier can be a concentric barcode 
which is read when the capsule turns around an axis which is 
placed outside of its perimeter Such as when the capsule is 
stored in a carousel. 
0008 WO2005044067 relates to a system for identifying a 
capsule having a code visible under UV light printed thereon 
or a magnetic code such as a ribbon or label. The code may be 
read by a turning magnetic reading head. However, Such 
system is not adapted for detecting a capsule in a device using 
centrifugal forces for extracting the beverage. 
0009 WO2009007292 relates to a method for reading 
barcodes in a drinks machine when the brewing chamber is 
being closed from an open position to a closed position. 
(0010 WO2010/026053 relates to a controlled beverage 
production device using centrifugal forces. The capsule may 
comprise a barcode provided on an outside face of the capsule 
and which enables a detection of the type of capsule and/or 
the nature of ingredients provided within the capsule in order 
to apply a predefined extraction profile for the beverage to be 
prepared. 
0011 A problem with identifying a capsule in a beverage 
preparation machine is that the retrieving or reading informa 
tion from the capsule is not always reliable or convenient. 
Moreover, the space available in the machine dedicated to the 
sensing device for reading this information may be quite 
limited, rendering the reading of a relatively high amount of 
data difficult. The present invention brings solutions to these 
problems. 

BRIEF DESCRIPTION OF THE INVENTION 

0012. An object of the invention is to provide means for 
storing, reading and processing information related to a cap 
Sule, more particularly information for identifying said cap 
Sule withina production machine and for retrieving or reading 
information for adjusting working parameters of the machine 
and/or for controlling parameters for preparing a beverage 
with said capsule. 
0013 Another object is to control optimal conditions for 
preparing a beverage. 
0014) Another object is to provide a solution for reliably 
reading information related to a capsule with a sensor dis 
posed in the machine, for example in the processing module/ 
brewing unit of the machine, where available spaces are quite 
limited and in a harsh environment (ingredients traces, pres 
ence of vapors and liquids. . . . ). 
0015. One or more of these objects are met by a support, a 
capsule, a device or a method according to the independent 
claim(s). The dependent claims further provide solutions to 
these objects and/or additional benefits. 
0016. More particularly, according to a first aspect, the 
invention relates to a Support adapted to be associated with, or 
part of a capsule for the preparation of a beverage. The 
Support comprises a section on which at least one sequence of 
symbols is represented so as that each symbol is sequentially 
readable, by a reading arrangement of an external device, 
while the capsule is driven in rotation along an axis of rota 
tion, each sequence coding a set of information related to the 
capsule. The external device may be embedded into the pro 
cessing module/brewing unit of the machine. By providing 
sequentially readable symbols while the capsule is driven in 
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rotation, the amount of coded data may be raised and/or the 
area covered by each symbol may be enlarged, improving the 
overall reliability of the readings. By “sequentially it should 
be understood that one or a limited number of symbols (less 
than the number of symbols comprised in each sequence) are 
read at a given time: for instance, each symbol can be read 
separately, or depending on the capacities of the reading 
arrangement, a plurality of symbols can be read at time, for 
example 3 symbols at time for a sequence comprising 36 
symbols. As a consequence, at least one reading of all the 
symbols included in all the sequences in the Support can be 
performed by the reading arrangement after a 360 degrees 
rotation of the capsule around its axis of rotation. 
0017. In an embodiment, the support can be a part of the 
capsule itself. In particular, the Support may be spread along 
the circumference or a part of the circumference of the cap 
sule. The support can be further located close to the peripheral 
edge of the capsule, the peripheral edge being defined as the 
outermost circular line of the capsule. These locations are 
particularly advantageous since they offer both a large area 
for the symbols to be disposed and is less prone to damages 
caused by the processing module and in particular by the 
pyramidal plate, and to ingredients projections. As a conse 
quence, the amount of coded information and the reliability of 
the readings are both improved. 
0018. The support can be part of, or beformed directly on, 
the body of the capsule. The Support can also be disposed on 
the bottom side of the rim of the capsule. Typically, the 
distance of the Support from the peripheral edge is not more 
than 10 mm, more preferably not more than 8 mm. In particu 
lar, the Support can be made of a paint and/or a lacquer and/or 
an embossed ply of material of the capsule itself. 
0019. In an embodiment, the support can be a separate part 
adapted to be coupled in rotation with a capsule. For instance, 
the Support can be a ring having a circumferential part on 
which the at least one sequence of symbols is represented, so 
as the user can positioned said ring on the circumference of 
the capsule before introducing it into the brewing unit of the 
beverage machine. Consequently, a capsule without embed 
ded means for storing information can be modified by mount 
ing Such a Support so as to add such information. Depending 
on the configuration of the reading arrangement, the Support 
can be positioned so as the section containing the sequence of 
symbols is spread along the circumference or a part of the 
circumference of the body of the capsule, or on the bottom 
side of the rim of the capsule. The support may be simply 
disposed relatively to the capsule without additional fixing 
means, the user ensuring that the Support is correctly posi 
tioned when entering the brewing unit, or the forms and the 
dimensions of the Support preventing it from moving rela 
tively to the capsule once mounted. Alternatively, the Support 
may comprise fixing means, like glue or mechanical means, 
to help the Support staying fixed relatively to the capsule once 
mounted. 

0020. In particular, the set of information of at least one of 
the sequences may comprise information for recognizing a 
type associated to the capsule, and/or one or a combination of 
items of the following list: 

0021 information related to parameters for preparing a 
beverage with the capsule. Such as the optimal rotational 
speeds, temperatures of the water entering the capsule, 
temperatures of the collector of the beverage outside the 
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capsule, flow rates of the water entering the capsule, 
sequence of operations during the preparation process, 
etc.; 

0022 information for retrieving locally and/or remotely 
parameters for preparing a beverage with the capsule, 
for example an identifier allowing the recognition of a 
type for the capsule: 

0023 information related to the manufacturing of the 
capsule, such a production batch identifier, a date of 
production, a recommended date of consumption, an 
expiration date, etc.; 

0024 information for retrieving locally and/or remotely 
information related to the manufacturing of the capsule. 

0025. Each set of information of at least one of the 
sequences may comprise redundant information. Hence, 
error-checking may be performed by comparison. It also 
improves by the way the probability of a successful reading of 
the sequence, should some parts of the sequence be unread 
able. The set of information of at least one of the sequences 
may also comprises information for detecting errors, and/or 
for correcting errors in said set of information. Information 
for detecting errors may comprise repetition codes, parity 
bits, checksums, cyclic redundancy checks, cryptographic 
hash function data, etc. Information for correcting errors may 
comprise error-correcting codes, forward error correction 
codes, and in particular, convolutional codes or block codes. 
0026. The symbols arranged in sequences are used to rep 
resent data conveying the set of information related to the 
capsule. For instance, each sequence may represent an integer 
number of bits. Each symbol may encode one or several 
binary bits. The data may also be represented by transitions 
between symbols. The symbols may be arranged in the 
sequence using a modulation scheme, for example a line 
coding like a Manchester coding. 
0027. Each symbol may be represented in the section by 
an entity having a measurable characteristic, readable by the 
measuring arrangement, the measurable characteristic vary 
ing according to the value conveyed by said symbol. Each 
symbol may be printed and/or embossed. The shape of the 
symbols may be chosen amongst the following non-exhaus 
tive list: arch-shaped segments, segments which are individu 
ally rectilinear but extend along at least a part of the section, 
dots, polygons, geometric shapes. The symbols may be read 
able by an optical sensor included in the reading arrangement, 
the color and/or the shape of each symbol being chosen 
according to the value of said symbol. The symbols may be 
printed by an ink which is not visible by human eyes under 
natural light e.g., ink visible under UV. The symbols may be 
printed or embossed by a pattern which possesses Surfaces 
having different reflective and/or absorbing properties to 
light. The pattern may possesses first Surfaces having inclined 
mirroring or absorbing properties to light and second Surfaces 
having flat mirroring or flat reflective properties to light. 
Other variable physical characteristics may be chosen to dis 
tinguish each symbol, for example the color, the reflectivity, 
the opacity, the light absorption level, the magnetic field, the 
induced magnetic field, the resistivity, the capacity, etc. For 
instance, the sequence can be composed with four different 
symbols coding respectively one of the four set of data 00. 
'01, 10, 11, each symbol having the shape of a dot or a 
square, and a black color or a 25% gray color. In this example, 
a black dot may code '00', a gray dot '01, a black square 10, 
a gray Square to 11. 
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0028. In an embodiment, each sequence of symbols has a 
same fixed length, and more particularly has a fixed number 
of symbols. The structure of the sequence being known, it 
may ease the recognition of each sequence by the reading 
arrangement. 
0029. In an embodiment, at least one preamble symbol is 
represented in the section, so as to allow the determination of 
a start and/or a stop position in the section of each sequence. 
The preamble symbol is chosen to be identified separately 
from the other symbols. It may have a different shape and/or 
physical characteristics compared with the other symbols. 
Two adjacent sequences may have a common preamble sym 
bol, representing the stop of one sequence and the start of the 
other one. 
0030. In an embodiment, at least one of the sequences 
comprises symbols defining a preamble sequence, so as to 
allow the determination of a position of the symbols in said 
sequence coding the set of information related to the capsule. 
The symbols defining a preamble may code a known reserved 
sequence of bits, for example 10101010. 
0031. In an embodiment, the preamble symbols and/or the 
preamble sequences comprise information for authentifying 
the set of information, for example a hash code or a crypto 
graphic signature. 
0032. The reading arrangement may be configured to read 
sequentially the symbols, i.e. to read a limited Subset of 
symbols separately, the entire sequence of symbols being 
readable by the reading arrangement with the complete rota 
tion of the capsule. For instance, the reading arrangement 
may be configured to read one symbol at time, the symbols 
being spread along at least a eighth, preferably at least a 
quarter of the circumference of the capsule or even more. 
0033. This configuration allows improving the reliability 
of the readings since reading one symbol at time are easier, 
more reliable and generates less reading errors than readings 
the whole sequence at time. Moreover, the symbols being 
placed on a capsule along an arc-shaped line, the reading by 
a Sweep beam may be not appropriate, considering the limited 
available space in the extraction chamber, the large area to 
read and the expected reliability. The rotation of the capsule 
allows reading each symbol sequentially, without having to 
displace the sensor or its reading area. 
0034. According to a second aspect, the invention relates 
to a capsule for the preparation of a beverage comprising a 
container and a beverage ingredient contained therein, 
wherein the container comprises at least one Support accord 
ing to the first aspect. 
0035. The capsule may have a circumference, wherein the 
section is arranged on the container along an arc-shaped or 
circular path of the circumference. Each sequence may be 
arranged along at least a eighth of the circumference. 
0036. The container comprises for example a body and a 
lid connected to the body and wherein the section of the 
Support is present on the lid of the container. 
0037. The section of the support may be present on the rim 
of the capsule, in particular, on the bottom of the rim of the 
capsule which is opposed to the lid or foil of the capsule. 
0038 According to a third aspect, the invention relates to 
a system for preparing a beverage from a capsule according to 
the second aspector a combination of a capsule and a Support 
according to the first aspect, and further comprising a bever 
age preparation device. The device comprises capsule hold 
ing means for holding the capsule and rotational drive means 
for driving the holding means and capsule in rotation along 
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said axis of rotation and reading means arranged for reading 
the sequences of symbols in the section when the capsule is 
rotated along said axis. The reading means may comprise a 
light emitter and a light sensor or an inductive sensor. The 
optical reading means or inductive sensor may be arranged to 
read the sequences on the rim of the capsule. 
0039. According to a fourth aspect, the invention relates to 
a method for preparing a beverage from a system according to 
the third aspect, wherein the beverage is extracted from the 
capsule by rotating the capsule along said axis. The sequences 
may be readata first rotational speed and the beverage may be 
extracted from the capsule at a second rotational speed. 

BRIEF DESCRIPTION OF THE FIGURES 

0040. The present invention will be better understood 
thanks to the detailed description which follows and the 
accompanying drawings, which are given as non-limiting 
examples of embodiments of the invention, namely: 
0041 FIG. 1 illustrates the basic principle of the centrifu 
gal extraction, 
0042 FIG. 2 illustrates a support according to the inven 
tion; 
0043 FIG.3, 4 illustrates a reading method of a symbol on 
the lid surface of the capsule, 
0044 FIG. 5 illustrates an alternate position of the 
sequence on the capsule, in particular, when placed on the 
underside of the rim of the capsule, and the capsule fitted into 
a capsule holder of the extraction device, 
004.5 FIGS. 6 and 7 illustrate the combination of a laser 
Source and a detector in positive and negative detection, for 
example, for the alternate position of the sequence of FIG. 5, 
0046 FIG. 8 illustrates the detection of a color symbol on 
the capsule, for example, for the alternate position of the 
sequence of FIG. 5. 

DETAILED DESCRIPTION 

0047 FIG. 1 illustrates an example of a beverage prepa 
ration system 1 as described in WO2010/026053 for which 
the capsule of the invention can be used. 
0048. The centrifugal unit 2 comprises a centrifugal cell3. 
The cell 3 may comprise a capsule holder and a capsule 
received therein. The centrifugal unit is connected to driving 
means 5 such as a rotary motor. The centrifugal unit com 
prises a collecting part and an outlet 35. A receptacle 48 can 
be disposed below the outlet to collect the extracted beverage. 
The system further comprises liquid Supply means such as a 
water reservoir 6 and a fluid circuit 4. Heating means 31 may 
also be provided in the reservoir or along the fluid circuit. The 
liquid Supply means may further comprise a pump 7 con 
nected to the reservoir. A flow restriction means 19 is pro 
vided to create a restriction to the flow of the centrifuged 
liquid which leaves the capsule. The system may further 
comprise a flow meter such as a flow-metering turbine 8 for 
providing a control of the flow rate of water supplied in the 
cell 3. The counter 11 can be connected to the flow-metering 
turbine 8 to enable an analysis of the generated impulse data 
10. The analysed data is then transferred to the processor 12. 
Accordingly, the exact actual flow rate of the liquid within the 
fluid circuit 4 can be calculated in real-time. A user interface 
13 may be provided to allow the user to input information that 
is transmitted to the control unit 9. Further characteristics of 
the system can be found in WO2010/026053. 
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0049. In the following examples (see FIG. 4), the capsule 
comprises a cup-shaped body 69 extending by a flange-like 
rim 73. A lid such as a foil or membrane (liquid-tight or 
permeable to liquid) 60 is connected to the body, e.g., sealed 
on the rim. The capsule is filled with beverage ingredient such 
as ground coffee. 
0050. The capsule is designed for rotating around an axis 
A.This axis Acrosses perpendicularly the center of the mem 
brane which has the form of a disk. This axis A exits at the 
center of the bottom of the body. This axis A will help to 
define the notion of “circumference' which is a circular path 
located on the capsule and having the axis Aas reference axis. 
This circumference can be on the lid, e.g., membrane or on the 
body part such as on the flange-like rim. The lid may be 
impervious to liquid before insertion in the device or it may be 
pervious to liquid by means of Small openings or pores pro 
vided in the center and/or periphery of the lid. 
0051 Referring to FIG. 2, a support 20 is illustrated. The 
Support 20 is adapted to be associated with, or be a part of a 
capsule for the preparation of a beverage. The support 20 
comprises a section 22 on which at least one sequence S1, S2, 
S3, S4 of symbols 24 is represented so as that each symbol is 
sequentially readable, by a reading arrangement of an exter 
nal device, while the capsule is driven in rotation along the 
axis A of rotation, each sequence coding a set of information 
related to the capsule. In particular, the set of information of 
at least one of the sequences may comprise information for 
recognizing a type associated to the capsule, and/or one or a 
combination of items of the following list: 

0.052 information related to parameters for preparing a 
beverage with the capsule. Such as the optimal rotational 
speeds, temperatures of the water entering the capsule, 
temperatures of the collector of the beverage outside the 
capsule, flow rates of the water entering the capsule, 
sequence of operations during the preparation process, 
etc.; 

0053 information for retrieving locally and/or remotely 
parameters for preparing a beverage with the capsule, 
for example an identifier allowing the recognition of a 
type for the capsule: 

0054 information related to the manufacturing of the 
capsule. Such a production batch identifier, a date of 
production, a recommended date of consumption, an 
expiration date, etc; 

0055 information for retrieving locally and/or remotely 
information related to the manufacturing of the capsule. 

0056. Each set of information of at least one of the 
sequences may comprise redundant information. Hence, 
error-checking may be performed by comparison. It also 
improves by the way the probability of a successful reading of 
the sequence, should some parts of the sequence be unread 
able. The set of information of at least one of the sequences 
may also comprises information for detecting errors, and/or 
for correcting errors in said set of information. Information 
for detecting errors may comprise repetition codes, parity 
bits, checksums, cyclic redundancy checks, cryptographic 
hash function data, etc. Information for correcting errors may 
comprise error-correcting codes, forward error correction 
codes, and in particular, convolutional codes or block codes. 
0057 The symbols arranged in sequences are used to rep 
resent data conveying the set of information related to the 
capsule. For instance, each sequence may represent an integer 
number of bits. Each symbol may encode one or several 
binary bits. The data may also be represented by transitions 
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between symbols. The symbols may be arranged in the 
sequence using a modulation scheme, for example a line 
coding like a Manchester coding. 
0.058 Each symbol may be represented in the section by 
an entity having a measurable characteristic, readable by the 
measuring arrangement, the measurable characteristic vary 
ing according to the value conveyed by said symbol. Each 
symbol may be printed and/or embossed. The shape of the 
symbols may be chosen amongst the following non-exhaus 
tive list: arch-shaped segments, segments which are individu 
ally rectilinear but extend along at least a part of the section, 
dots, polygons, geometric shapes. The symbols may be read 
able by an optical sensor included in the reading arrangement, 
the color and/or the shape of each symbol being chosen 
according to the value of said symbol. The symbols may be 
printed by an ink which is not visible by human eyes under 
natural light e.g., ink visible under UV. The symbols may be 
printed or embossed by a pattern which possesses Surfaces 
having different reflective and/or absorbing properties to 
light. The pattern may possesses first Surfaces having inclined 
mirroring or absorbing properties to light and second Surfaces 
having flat mirroring or flat reflective properties to light. 
Other variable physical characteristics may be chosen to dis 
tinguish each symbol, for example the color, the reflectivity, 
the opacity, the light absorption level, the magnetic field, the 
induced magnetic field, the resistivity, the capacity, etc. For 
instance, the sequence can be composed with four different 
symbols coding respectively one of the four set of data 00. 
'01, 10, 11, each symbol having the shape of a dot or a 
square, and a black color or a 25% gray color. In this example, 
a black dot may code '00', a gray dot '01, a black square 10, 
a gray Square to 11. 
0059. In an embodiment, each sequence of symbols has a 
same fixed length, and more particularly has a fixed number 
of symbols. The structure of the sequence being known, it 
may ease the recognition of each sequence by the reading 
arrangement. 
0060. In an embodiment, at least one preamble symbol is 
represented in the section, so as to allow the determination of 
a start and/or a stop position in the section of each sequence. 
The preamble symbol is chosen to be identified separately 
from the other symbols. It may have a different shape and/or 
physical characteristics compared with the other symbols. 
Two adjacent sequences may have a common preamble sym 
bol, representing the stop of one sequence and the start of the 
other one. 
0061. In an embodiment, at least one of the sequences 
comprises symbols defining a preamble sequence, so as to 
allow the determination of a position of the symbols in said 
sequence coding the set of information related to the capsule. 
The symbols defining a preamble may code a known reserved 
sequence of bits, for example 10101010. 
0062. In an embodiment, the preamble symbols and/or the 
preamble sequences comprise information for authentifying 
the set of information, for example a hash code or a crypto 
graphic signature. 
0063. In an embodiment, the support can be a part of the 
capsule itself. In particular, the Support may be spread along 
the circumference or a part of the circumference of the cap 
sule. The support can be further located close to the peripheral 
edge of the capsule, the peripheral edge being defined as the 
outermost circular line of the capsule. These locations are 
particularly advantageous since they offer both a large area 
for the symbols to be disposed and is less prone to damages 
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caused by the processing module and in particular by the 
pyramidal plate, and to ingredients projections. As a conse 
quence, the amount of coded information and the reliability of 
the readings are both improved. 
0064. The support can be part of, or beformed directly on, 
the body of the capsule. The Support can also be disposed on 
the bottom side of the rim of the capsule. Typically, the 
distance of the Support from the peripheral edge is not more 
than 10 mm, more preferably not more than 8 mm. In particu 
lar, the Support can be made of a paint and/or a lacquer and/or 
an embossed ply of material of the capsule itself. 
0065. In an embodiment, the support can be a separate part 
adapted to be coupled in rotation with a capsule. For instance, 
the Support can be a ring having a circumferential part on 
which the at least one sequence of symbols is represented, so 
as the user can positioned said ring on the circumference of 
the capsule before introducing it into the brewing unit of the 
beverage machine. Consequently, a capsule without embed 
ded means for storing information can be modified by mount 
ing Such a Support so as to add such information. Depending 
on the configuration of the reading arrangement, the Support 
can be positioned so as the section containing the sequence of 
symbols is spread along the circumference or a part of the 
circumference of the body of the capsule, or on the bottom 
side of the rim of the capsule. The support may be simply 
disposed relatively to the capsule without additional fixing 
means, the user ensuring that the Support is correctly posi 
tioned when entering the brewing unit, or the forms and the 
dimensions of the Support preventing it from moving rela 
tively to the capsule once mounted. Alternatively, the Support 
may comprise fixing means, like glue or mechanical means, 
to help the Support staying fixed relatively to the capsule once 
mounted. 
0066. The symbols are spread along the circumference or 
a part of the circumference of the Support. The code may 
comprise Successive arch-shaped segments. The symbols 
may also comprise Successive segments which are individu 
ally rectilinear but extend along at least a part of the circum 
ference. According to one embodiment, the sensor cannot 
read the symbols without the rotation of the capsule. More 
particularly the sensor cannot read all the symbols included in 
each sequence without the rotation of the capsule. This is the 
case where the symbols are spread along at least a eighth, 
preferably at least a quarter of the circumference or even 
more. The fact that the symbols are placed along an arc 
shaped line render the reading by a sweep beam very difficult. 
This is why the rotation of the capsule plays an important role. 
In case that the code is located on the body, it is then necessary 
to rotate the capsule to have access, for the sensor, to the entire 
set of symbols composing the sequence. The symbols are 
further located close to the peripheral edge of the capsule. The 
peripheral edge is defined as the outermost circular line of the 
capsule. Preferably, the distance of the code from the periph 
eral edge is not more than 10 mm, more preferably not more 
than 8 mm. 

0067. According to an embodiment, the symbols are 
printed by an ink which is not visible by human eyes under 
natural light (e.g., ink visible under UV). In this case, the 
sensor further comprises a UV-light beam source and a UV 
detector. 
0068. The sequence is preferably repeated along the cir 
cumference in order to ensure a reliable reading. The 
sequence is repeated at least twice on the circumference. 
Preferably, the sequence is repeated three to six times on the 
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circumference. Repetition of the sequence means that the 
same sequence is duplicated and the Successive sequences are 
positioned in series along the circumference so that upon a 
360-degree rotation of the capsule, the same sequence can be 
detected or read more than one time. 

EXAMPLES 

0069. 1) Optical Reading on Foil, Respectively on Top 
Side Rim of Capsule, with a Support Formed Directly on the 
Capsule (FIGS. 3 and 4): 
0070 A light beam is projected onto the capsule’s lid, e.g., 
membrane or foil 60, as illustrated on FIG. 3. 
0071. Directly onto the capsule foil 60, a plurality of sym 
bols forming the sequences 61 is applied along a circular or 
arc-shaped path. 
0072 Preferably, the support is placed or formed on a flat 
portion of the lid and close to the peripheral edge of the 
capsule. The support is preferably placed the lid that is Sup 
ported by the flange-like rim of the capsule or overlaps with 
the rim. Hence, the Support is not distorted due to mechanical 
constraints and the sequences can be read more reliably. 
(0073. The symbols may be represented by: 

0.074 Mirroring or absorbing surfaces, coding a binary 
value of “0” and, 

0075 Diffusing and reflective surfaces for coding a 
binary value of “1” 

(0076. The values “0” and “1” are arbitrary chosen and can 
be inversed. The sequence is read by rotating the capsule 
along a central axis A (FIG. 1). The reader or sensor 62 is part 
of the centrifugal unit 2 and consists of 

0077. A light source with or without focusing optic and 
0078. A light sensor with or without focusing optic. 

(0079. The light can be: 
0080. Non polarized or 
I0081 Polarized (laser) or 
0082 Spectrum: Any, but preferably infrared. 

I0083. The support can be formed on the capsule by: 
0084 Printing (absorbing/reflecting+diffusing), vis 
ible, invisible or 

0085 Embossing (mirroring+rough reflecting+diffus 
ing) or 

I0086 Laser engraving. 
I0087 Optionally, the symbols may also be represented by 
different color patterns combined with a color reading device. 
The combination of different colors and reading at a specific 
rotational speed results in a well defined “mixed color. As an 
example, a capsule with half the circumference in blue and the 
other half in yellow would result in reading a green color 
during rotation. In the same manner, one third in blue and the 
remaining part in yellow will give another color. In this case, 
the light could by a simple light source without specific con 
Vergence means. 
I0088. As illustrated in FIG.3, when the light beam 63, sent 
by the light source of the sensor 62, touches one of the 
symbols 65 it reflects in a reflective beam 64 which is not 
received by the sensor. 
I0089. As the capsule is rotated (FIG. 4), the light beam 63 
touches another symbol represented by a diffuse reflecting 
Surface (Surface between the Small rectangles) and is partially 
reflected to the sensor. A reflective beam 66 is received by the 
sensor whereas other beams 67, 68 are diffused or reflected 
outside the sensor. 
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2) Optical Reading on Rim Bottom Side of Capsule (FIGS. 5 
to 8): 
0090 The capsule 7 may comprise a support mounted 
having at least one sequence 70, and mounted on the bottom 
side 72 of the rim 73 of the capsule. The symbols are repre 
sented by Small rectangular Surfaces having light mirroring 
properties and intermediate Surfaces having flat mirroring 
and/or diffusing properties. The Surfaces are arranged in a 
circular pattern or at least along an angular portion of the rim. 
0091 Alight beam 74 is projected to the capsule’s rim 73. 
0092. The symbols may be represented by: 
0093 Inclined mirroring or (flat) absorbing surfaces 
coding a binary value of “0” and 

0094. Flat mirroring or flat reflective (diffusing) sur 
faces coding a binary value of “1”. 

0095. The sequence is read by rotating the capsule along 
its central axis A. 
0096. The reader may consist of 

0097. A light source with/without focusing optic and, 
0098. A light sensor with/without focusing optic. The 
light can be: 

(0099 Non polarized or 
0100 Polarized (laser) or 
0101 Spectrum: Any, but preferably infrared. 

0102 The code can be applied on the capsule by: 
0103 Printing (absorbing/reflecting+diffusing), vis 
ible, invisible or, 

0104 Laser engraving (e.g. for absorbing/reflecting 
diffusing) surfaces or, 

0105 Embossing: Flat and inclined mirroring surfaces. 
0106. In the embodiment of the FIG. 5, the light source is 
placed at the bottom of the centrifugal cell 3. This cell is light 
conductive allowing the beam to reach the bottom side 72 of 
its rim 73. The reflected light is conducted by the transparent 
(or light conductive) centrifugal cell 3 to reach the sensor 62. 
In case that the sensor 62 cannot be aligned with the trans 
parent part of the centrifugal cell 3, a mirror can be placed as 
illustrated in the FIG. 5 to deflect the forward and backward 
beams. 
0107. On FIG. 6, the light beam 74 from the light source 
“L” touches the mirror surface of the symbol 81 and is 
reflected into a reflective beam 76 to the sensor “S” with high 
intensity. A bit such as “0” or “1” is thereby provided to the 
control unit. 
0108. On FIG. 7, the light beam 74 from the light source 
“L” touches diffusing or absorbing surfaces (symbol 82). The 
light beam 77 that reaches the sensor is of small intensity. 
Other beams such as beam 78 are diffused outside the sensor 
S due to the diffusing properties of the surface. 
0109. A bit such as “1” or “0” is provided to the control 
unit. 
0110. Therefore, the number of symbols depends on the 
number and specific arrangement of mirror Surfaces (e.g. 
rectangles) and diffusing or absorbing Surfaces (e.g., Zones 
between the rectangles). The sequence can be repeated sev 
eral times on the circumference of the rim. This repetition 
provides redundancy and more reliability to the reading. 
0111 Optionally (FIG. 8), the symbols are represented by 
different color patterns combined with a color reading device. 
The combination of different colors and reading at a specific 
rotational speed results in a well defined “mixed color. As an 
example, a capsule with half the “dots” in blue and the other 
half in yellow would result in reading a green color during 
rotation. 
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3) Mounting of the Support onto a Capsule 
0112 The support can be directly formed by different 
methods onto a capsule Such as by: 

0113 Printing or mechanical deforming on a formed 
capsule or, 

0114 Printing or mechanical deforming on the capsule 
raw material (foil) before container forming or, 

0115 Printing on outer surface of a capsule container 
or, Printing on the inner Surface of a capsule container, 
using the curl as information Support (Aluminum cap 
Sule technology). 

0116. The support can also be a separate part adapted to be 
mounted/coupled in rotation with a capsule. The Support can 
be positioned onto said ring on the circumference of the 
capsule before introducing it into the brewing unit of the 
beverage machine. The Support may be simply disposed rela 
tively to the capsule without additional fixing means, the user 
ensuring that the Support are correctly positioned when enter 
ing the brewing unit, or the forms and the dimensions of the 
Support preventing it from moving relatively to the capsule 
once mounted. The Support may also be mounted using fixing 
means, like glue or mechanical means, to help the Support 
staying fixed relatively to the capsule once mounted. 

4) Inductive Sequence Reading: 

0117. In another embodiment, the symbols provided on a 
metallic Surface of the Support are sensed using an inductive 
sensor. The symbols are formed by reliefs or recesses in the 
metallic Surface. For instance, the Support comprises a cir 
cumferential metal rim which comprises a succession of dis 
crete slots and/or bumps. When the capsule is rotated about its 
central axis, the rim is moved relative to the sensor Such that 
the slots and/or bumps are detected. The sequence can be read 
on a time base of a CPU of the beverage preparation device. 
The maximum rotational speed to read the sequence depends 
on the used sensor and the internal CPU of the device. 

5) Other General Characteristics to All Embodiments: 
0118. The speed for reading can, for instance, be com 
prised between 0.1 and 1000 rpm. 
0119 When reading the sequence, liquid can already fed 
in the capsule for providing a pre-wetting of the beverage 
ingredients. 

1. Support adapted to be associated with, or part of a 
capsule for the preparation of a beverage, comprising a sec 
tion on which at least one sequence of symbols is represented 
so that each symbol is sequentially readable, by a reading 
arrangement of an external device, while the capsule is 
rotated along an axis of rotation, each sequence coding a set 
of information related to the capsule. 

2. Support according to claim 1, wherein the set of infor 
mation of at least one of the sequences comprises information 
for recognizing a type associated to the capsule. 

3. Support according to claim 1, wherein the set of infor 
mation of at least one of the sequences comprises information 
for detecting errors, and/or for correcting errors in the set of 
information. 

4. Support according to claim 1, wherein at least one of the 
sequences comprises symbols defining a preamble sequence, 
So as to allow a determination of a position of the symbols in 
the sequence coding the set of information related to the 
capsule. 
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5. Support according to claim 4, wherein the preamble 
symbols and/or the preamble sequences comprise informa 
tion for authentifying the set of information. 

6. Support according to claim 1, wherein each symbol is 
represented in the section by an entity having a measurable 
characteristic, readable by the measuring arrangement, the 
measurable characteristic varying according to a value con 
veyed by the symbol. 

7. Support according to claim 6, wherein each symbol is 
printed and/or embossed in the section of the Support. 

8. Support according to claim 7, wherein the section of the 
Support is a circumference, each symbol being represented in 
the section by a segment which is Substantially rectilinear and 
extends Substantially along at least a part of the circumfer 
CCC. 

9. Support according to claim 6, wherein the symbol are 
readable by an optical sensor included in the reading arrange 
ment, the color and/or the shape of each symbol being chosen 
according the value of the symbol. 

10. Support according to claim 6, wherein the symbols are 
printed by an ink which is not visible by the human eye under 
natural light. 

11. Support according to claim 6, wherein the symbols is 
printed or embossed by a pattern which possesses Surfaces 
having different reflective and/or absorbing properties to 
light. 

12. Support according to claim 11, wherein the pattern 
possesses a first Surface having inclined mirroring or absorb 
ing properties to light and a second surface having flat mir 
roring or flat reflective properties to light. 

13. Capsule for the preparation of a beverage comprising a 
container and a beverage ingredient contained therein, 
wherein the container comprises at least one Support com 
prising a section on which at least one sequence of symbols is 
represented so that each symbol is sequentially readable, by a 
reading arrangement of an external device, while the capsule 
is rotated along an axis of rotation, each sequence coding a set 
of information related to the capsule. 

14. Capsule according to claim 13 wherein the Support is 
permanently attached or placed on the capsule, or, is remov 
ably connected. 

15. Capsule according to claim 13, wherein the section is 
arranged on the container along an arc-shaped or circular path 
of a circumference of the capsule. 

16. Capsule according to claim 15, wherein each sequence 
is arranged along at least an eighth of the circumference. 
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17. Capsule according to claim 13, wherein the container 
comprises a body and a lid connected to the body and the 
section is present on the lid of the container. 

18. Capsule according to claim 15, wherein the section is 
present on the rim of the capsule. 

19. Capsule according to claim 18, wherein the section is 
present on a bottom of the rim of the capsule which is opposed 
to the lid or foil of the capsule. 

20. System for preparing a beverage from a capsule com 
prising a container and a beverage ingredient contained 
therein, wherein the container comprises at least one Support 
adapted to be associated with, or part of a capsule for the 
preparation of a beverage, comprising a section on which at 
least one sequence of symbols is represented so as that each 
symbol is sequentially readable, by a reading arrangement, 
while the capsule is rotated along an axis of rotation, each 
sequence coding a set of information related to the capsule, 
the beverage preparation device comprises a capsule holder 
for holding the capsule and rotational driver for driving the 
holder and capsule in rotation along the axis of rotation and 
the reader arranged for reading the sequences of symbols in 
the section when the capsule is rotated along said axis. 

21. System according to claim 20, wherein the reader com 
prises a light emitter and a light sensor oran inductive sensor. 

22. System according to claim 20, wherein the optical 
reader or inductive sensor is arranged to read the sequences 
on the rim of the capsule. 

23. Method for preparing a beverage from a system com 
prising a container and a beverage ingredient contained 
therein wherein the container comprises at least one Support 
adapted to be associated with, or part of a capsule for the 
preparation of a beverage, comprising a section on which at 
least one sequence of symbols is represented so that each 
symbol is sequentially readable, by a reading arrangement of 
an external device, comprising rotating the capsule along an 
axis of rotation so that the symbols are read, each sequence 
coding a set of information related to the capsule, and extract 
ing the beverage from the capsule by rotating the capsule 
along the axis. 

24. Method according to claim 23, wherein the symbols are 
read at a first rotational speed and the beverage is extracted 
from the capsule at a second rotational speed. 

25. Support according to claim 6, wherein each symbol is 
feinted of one or a plurality of discrete polygonal or elliptical 
Surfaces. 
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