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Description

Field of the invention

[0001] The present invention generally finds applica-
tionin the food industry and particularly relates to a meth-
od and an arrangement for making a tablet of powdered
products for espresso beverage extraction.

Background art

[0002] Certain espresso beverages are known to be
obtained by brewing or instantaneous extraction of fla-
vors and active ingredients of more or less edible prod-
ucts, such as coffee, barley, malt, ginseng, infusions and
other similar products in powder or particle form, using
warm or hot water at ambient pressure or preferably at
a pressure above the atmospheric pressure.

[0003] As used herein, the term espresso is intended
to designate a beverage thatis prepared instantaneously
or for a waiting consumer.

[0004] A particular class of base products requires
grinding to obtain products of various particle sizes.
[0005] A typical, non-exclusive example of such class
of products is coffee, which is previously mixed, roasted
and then cold-ground to obtain the classical coffee
grounds that are sold in hermetically and vacuum sealed
packages for home and public use.

[0006] In order to prepare an espresso coffee, a given
amount of coffee grounds is loaded in a perforated con-
tainer, known as filter container, whereupon the loaded
grounds are compressed manually or using a special
tamper.

[0007] Then, hot water is forced through the com-
pressed grounds are at a given pressure, using a special
machine.

[0008] A high-quality espresso coffee, as typically re-
quested in bars, requires some skill and a high-cost pro-
fessional machine.

[0009] For domestic preparation of high-quality es-
presso coffee, portions of coffee grounds have been long
available, which are pre-packaged as pods made of filter
paper or plastic capsules of various shapes and sizes.
These items are introduced into relatively inexpensive
machines, which are affordable to private consumers or
small-size businesses and communities, to prepare a
top-quality espresso.

[0010] Examples of these pre-packaged items are dis-
closed, for instance, in FR 1 029 940, US 1 951 357, US
4394 395,1T 1213 385.

[0011] One drawback of such prior art methods and
items for preparing espresso coffee consists in the rela-
tively high costs for manufacturing and packaging cap-
sules or pods, which results in accordingly high sales
costs for the final consumer.

[0012] A further drawback is that this known type of
packaging requires the presence of enclosures made of
plastic, paper, aluminum or other materials to contain the
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products to be filtered, which make the manufacturing
process more complex and problematic.

[0013] Yet another drawback relates to environment-
friendly disposal and environmental impact reduction is-
sues, due to such enclosures, after coffee dispensing.
[0014] In an attempt to obviate the above drawbacks,
a novel process has been developed for producing tab-
lets or pastilles, that does not require any kind of enclo-
sure, butrequires moistening ofthe tablet and application
of energy thereto, in the form of vibrations, namely high-
frequency ultrasonic vibrations.

[0015] Processes of this type are disclosed and
claimed, for instance, in EP1956921 e W02001/027426.
[0016] While this novel preparation method has pro-
vided a number of advantages over prior art products,
such as the elimination of the plastic enclosure for coffee
grounds, which considerably reduces environmental im-
pact, it still has the drawback that vibrations are required
to be transferred by contact or through an interposed
medium, which increases the complexity and costs of the
manufacturing process.

[0017] Furthermore, the tablet is not uniformly com-
pacted, as ultrasonic waves are progressively attenuated
as they pass through the tablet, and the tablet cannot be
compacted above a given thickness limit.

[0018] From US 2011/070286 a process for making a
nicotine-comprising chewing gum is known by dispens-
ing a powder portion from a gum-base-comprising pow-
der, optionally shaping said powder portion into a powder
aggregate (e.g. a tablet), and applying electromagnetic
energy to said powder portion or said powder aggregate
to transform said powder portion or said powder aggre-
gate into said chewing gum.

[0019] From US2011/071184 is known a process for
making a tablet by compacting a powder blend in a die
toform atablet shape, wherein the powder blend contains
a pharmaceutically active agent and a meltable binder
and applying radio frequency or microwave energy to the
tablet shape for a sufficient period of time to soften or
melt the binder within said tablet shape to form the tablet.
[0020] From US5914309 a microwave process is
known for producing detergent tablets comprising
precompacting a detergent composition, transporting
said detergent composition on a conveyor belt through
a microwave radiation zone, exposing said detergent
composition to microwave radiation and treating said de-
tergent composition with hot air, wherein said microwave
radiation has an output effective to produce break-resist-
ant tablets.

[0021] US2003/127455 teaches a process and device
to roast green coffee beans using a combination of mi-
crowave, conduction, convection, infrared, and latent
steam heating. The device is a sealed cartridge that is
semi-porous and is used in a conventional or purpose
built microwave oven discloses a device and process to
roast green coffee beans using a combination of micro-
wave and other heating means.
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Disclosure of the invention

[0022] The object of the present invention is to over-
come the above drawbacks, by providing a method of
producing a tablet of ground powdered products for hot
espresso beverage extraction, that is highly efficient and
relatively cost-effective.

[0023] A particular object of the present invention is to
provide a method as described above which avoids the
use of enclosures for tablets of brewable products.
[0024] A further object is to conceive a method as de-
scribed above which affords a considerable reduction of
manufacturing process and equipment costs.

[0025] Yetanother object is to provide a tablet for es-
presso beverage preparation that has a substantially in-
tegral self-supporting construction.

[0026] These andotherobjects, as more clearly shown
hereinafter, are fulfilled, as defined in claim 1.

[0027] In a second aspect, the invention relates to an
arrangement for making a tablet of ground powdered
products for hot espresso beverage extraction as defined
in claim 13.

[0028] Particular embodiments of the method and ar-
rangement of the invention are described in the depend-
ent claims.

Brief description of the drawings

[0029] Further features and advantages of the inven-
tion will be more apparent upon reading of the detailed
description of a few preferred, non-exclusive embodi-
ments of a method and apparatus for producing a tablet
for hot espresso beverage extraction, which are de-
scribed as non-limiting examples with the help of the an-
nexed drawings, in which:

FIG. 1 is a block diagram of the inventive method;
FIG. 2 is a schematic view of a first embodiment of
an apparatus for carrying out the main steps of the
method of FIG. 1;

Fig. 3 is a schematic view of a variant embodiment
of several components of the apparatus of FIG. 2.

Detailed description of a preferred embodiment

[0030] Particularly referring to the above mentioned
figures, the method for producing a tabletfor hotespresso
beverage extraction may be advantageously used for
brewable products of various types, as long as they can
be actually brewed, including without limitation coffee,
barley, malt, gingseng, tea, hibiscus tea, infusions and
other similar products in powder or particle form.
[0031] While the method is described below with ref-
erence to a coffee tablet, it is applicable to any of the
above mentioned products.

[0032] As briefly shown in the block diagram of FIG. 1
the method comprises a previous preparation of a blend
of coffee grains, after conventional roasting.
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[0033] Then, the coffee blend undergoes a grinding
step a) to obtain grounds having a substantially uniform
particle size, herein referred to as "powered product” sub-
stantially in the dry state or with a very low residual mois-
ture content.

[0034] The powdered product will undergo a dosing
step b) by special volumetric dosing or weighing units,
such that a dose of a predetermined amount of product
is isolated.

[0035] The product dose will undergo a moistening
step c) with 2% to 20%, preferably about 10% liquid, pref-
erably untreated water, based on the weight of dry pow-
dered product.

[0036] Possibly, appropriate binders may be used for
improving mutual adhesion of the powder particles in the
later steps.

[0037] The powdered product, after addition of water
and other binders, if any, will preferably undergo a ho-
mogenization step d), e.g. by stirring with a special spin-
dle or vibration mixer, or with any other means that can
provide a substantially uniform moistened mixture.
[0038] Now, the moistened and homogenized mixture
undergoes a forming step e) to assume a predetermined
shape.

[0039] Particularly, the forming step e) may be carried
outby an apparatus as described below, which is adapted
to compress the moistened mixture into an item, e.g. a
disk-shaped or prismatic item, hereinafter referred to as
tablet C or pastille.

[0040] Preferably, the pressure applied to the pow-
dered productranges from 1 barto 5 bar, and is preferably
about 2.5 bar. Conveniently, compression will be carried
out by pneumatic, hydraulic or technically equivalent
means.

[0041] ThetabletC soformed shall be anyway adapted
to be introduced into a hot water or steam coffee machine
of a known type and also suitable for use in home envi-
ronments.

[0042] A key step of the step is the supply g) of a given
amount Q of energy,

which causes heating of the previously formed tablet C,
to impart a substantially compact and integral construc-
tion thereto.

[0043] A peculiar feature of the invention is that the
step f) of supplying said energy is carried out by irradiat-
ing the tablet C with an electromagnetic wave beam.
Conveniently, the irradiation step starts as soon as the
forming step is completed, and while continuously hold-
ing the tablet under pressure throughout the irradiation
step, to stabilize the shape and structure of the tablet C.
[0044] Electromagnetic waves are known to be a form
of energy that is transferred through space without re-
quiring any interface of contact medium, whereby this
step may be carried out at a distance, by simply directing
the beam toward the tablet.

[0045] Testsandanalysesshowed thatthe bestresults
are obtained by selecting an electromagnetic wave fre-
quency in the microwave range.
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[0046] Particularly the frequency of microwaves may
advantageously range from 0.915 to 5.8 GHz, and pref-
erably be about 2.45 GHz.

[0047] Microwave irradiation is conducted in a sub-
stantially constant fashion, for a predetermined time T,
ranging from a few seconds to 2 minutes, and preferably
less than 60 seconds.

[0048] Preferably, the electromagnetic beam has a
specific power P ranging from 30 to 500 W per gram of
powdered product, preferably of about 150 W per gram
of powdered product.

[0049] It will be appreciated thatthe powdered product
that forms the tablet C contains a given amount of water,
whose molecules behave like electric dipoles having a
given dipole moment.

[0050] Since the wavelength of microwaves is of the
same order of magnitude as that of the tablet, the micro-
waves will cause an increase of the rotational energy of
such dipoles in the mass of the tablet C, thereby almost
instantaneously heating water and the surrounding prod-
uct.

[0051] Since water molecules are substantially evenly
distributed in the mass of the tablet, the base material of
the tablet will undergo substantially uniform and "core"
heating, without creating zones with differentiated hard-
ness.

[0052] Therefore, the compressed and microwave-ir-
radiated granular product will be somewhat "baked"
and/or "sintered" in a very short time, typically a few sec-
onds, thereby creating a self-supporting and integral
structure, which is considerably porous and extractable,
in the tablet.

[0053] The need is thus avoided for any outer enclo-
sure, which would also have some barrier effect, and may
limit flavor extraction from the product.

[0054] Atthe end of the energy supply step f), a short
rest step h) may be envisaged for the tablet C, followed
by a step in which the latter undergoes individual or mul-
tiple packaging i).

[0055] An arrangement that may be used for carrying
outthe above mentioned process comprises in sequence
volumetric dosing or weighting units for isolating a dose
of a predetermined amount of product, a special spindle,
vibration mixer or any other homogenizing means for stir-
ring the powdered product and providing a substantially
uniform moistened mixture and an apparatus that may
be used for carrying out the forming step e) and the elec-
tromagnetic wave irradiation step g).

[0056] FIG. 2 shows a first embodiment of an appara-
tus which is generally designated with numeral 1 and
comprises aforming device 2 and an irradiation device 3.
[0057] The forming device 2 comprises a substantially
tubular body 4 with a substantially cylindrical inner cavity
5, closed at its bottom and with a top opening designed
to be closed by a cover 6, that may be removably locked
by screw fastener means 7. Both the inner cavity 5 and
the closure means 6, 7 may obviously have a configura-
tion other than that described above, without departure
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from the scope of the invention.

[0058] A piston 8 is sealingly and slidably housed in
the cavity 5 and may be pushed upwards by compressed
air or an equivalent pressurized fluid introduced into the
cavity through a lateral air duct 9.

[0059] An air exhaust valve 10 is provided in the lower
portion of the tubular body 4, to remove compressed air
after compression.

[0060] A compression chamber 11 is created between
the top face of the piston 8 and the bottom face of the
cover 6, for receiving the powdered product dose which
is later compressed.

[0061] Possibly, air bleeder means, not shown, may
be provided in the compression chamber, to avoid back-
pressures in the chamber 11 as the piston 8 rises.
[0062] The irradiating device 3 may comprise a bell-
shaped shield 12 holding therein a generator 13 of elec-
tromagnetic, particularly microwave waves, e.g. a mag-
netron as typically used in home microwave ovens.
[0063] The generator 13 is equipped with an antenna
15 and deflection mirrors or waveguides 15, which have
the purpose of directing the beam F toward the target,
i.e. the forming device 2, from a distance and in contact-
less fashion.

[0064] As is known per se, the generator 13 receives
power from a power source connected to its terminals 16
via a cable and a switch, not shown.

[0065] In operation, once the powdered product dose
has been poured into the compression chamber 11, the
cover 6 has been secured by the screw fastener means
7 and the valve 10 has been closed, air at an appropriate
pressure is introduced, to push the piston 8 upwards,
compress the powdered product dose and form the tablet
C.

[0066] Immediately after complete formation of the tab-
let C, i.e. when the piston 8 has reached its uppermost
position and has compressed the powdered product
dose, the generator 13 is powered and emits the beam
F to irradiate the tablet C.

[0067] Ofcourse, for loss- or spark-free irradiation, the
forming device 2 shall be entirely formed with microwave
transparent materials.

[0068] FIG. 3 shows an alternative embodiment of the
forming and irradiating devices shown in FIG. 2, refer-
enced 101, which basically comprises a forming device
102 and an electromagnetic wave beam irradiating de-
vice 103.

[0069] Here again the forming device 102 may essen-
tially consist of a hollow body 104 with an inner cavity
105 or a forming die adapted to receive a unit powdered
product dose. For this purpose, the inner cavity 105 has
asubstantially cylindrical shape, or anyway a shape sub-
stantially conforming that of the tablet C to be formed.
[0070] The hollow body 104 also has an upper flange
and is closed by a removable cover 106 having an upper
opening for the passage of the stem 107 of a piston 108.
The stem 107 is connected at its top to an actuator 109,
e.g. consisting of a pneumatic or hydraulic cylinder, which
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is connected to a pressurized fluid source, not shown.
[0071] Possibly, a presser 110 may be provided in the
lower portion of the hollow body 104, for ejecting the fin-
ished tablet C once heat treatment thereon is completed.
[0072] A variable-volume compression chamber 111
is thus formed between the inner cavity 105 and the pis-
ton 108, which is designed to compress the powdered
product dose and form the tablet C.

[0073] Anirradiating device, generally referenced 103
is associated with the forming device 102, and comprises
an electromagnetic wave beam emitting antenna 114.
[0074] The antenna 114 is at the end of a waveguide
115 having atits end a connection 116 for a coaxial cable
connected to a microwave generator, e.g. a magnetron,
both not shown.

[0075] Conveniently, an annular labyrinth shield 117
may be arranged along the outer peripheral edge of the
cover 106, for cooperating with the upper flange of the
hollow body 102 to hold the microwaves within the radiant
device 103.

[0076] While the above described embodiments of the
apparatus are both designed to form one tablet at a time,
further embodiments may be provided of an apparatus
for packaging multiple tablets at a time, which would be
designed to be introduced into a mass production line.
[0077] Anexemplary process of making atabletor pas-
tille C is briefly described below.

EXAMPLE

[0078] A typical coffee blend is used, which is instantly
ground.

[0079] Then a dosed amount of 7,2 grams of coffee

grounds is separated. 0,8 grams of water are added, and
accurately mixed for moisture homogenization.

[0080] Thedoseis pouredintothe compression cham-
ber 11, 111 of the forming device 2, 102. Compressed
air at a pressure of about 2,6 bar is introduced into the
inner cavity 5 or the pneumatic cylinder of the actuator
109 to compress the powdered product and form an ap-
proximately disk-shaped tablet C having a diameter of
40 mm and a thickness of about 9.5 mm.

[0081] Now, the microwave generator is turned on for
a time T of about 10 seconds, to generate a beam F
having a power of about 1000 W.

[0082] The weight of the pastille after baking is about
7,6 grams, with a total mass loss of about 0,4 grams due
to partial evaporation of water and the liquid components
of coffee.

[0083] The above described method and arrangement
fulfill the intended objects as stated in the introduction,
and particularly provide a tablet of ground powdered
products for hot espresso beverage extraction having re-
markable efficiency and self-support features, without
using any outer enclosure and with a considerable man-
ufacturing cost reduction.

[0084] The method and arrangement of this invention
are susceptible to anumber of changes or variants, within
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the inventive concept disclosed in the appended claims.
All the details thereof may be replaced by other techni-
cally equivalent parts, and the materials may vary de-
pending on different needs, without departure from the
scope of the invention as defined in the claims.

Claims

1. A method of making a tablet for hot extraction of es-
presso beverages, comprising the steps of:

a) grinding one or more brewable products to
obtain a powder having a substantially uniform
particle size;

b) dosing a predetermined amount of said
ground product powder;

¢) moistening the powdered product dose;

d) homogenizing the moistened dose to a sub-
stantially uniform residual moisture;

e) forming the moistened powder mixture dose
by compression to form a tablet (C) having a
desired shape;

f) supplying an amount of energy to said tablet
(C) to obtain a substantially compact and inte-
gral item;

wherein said step f) of supplying energy is carried
out remotely by irradiating g) the tablet (C) with an
electromagnetic wave beam (F) to obtain overheat-
ing and partial baking and/or sinterization of the pow-
dered product particles as well as to impart a rela-
tively compact and self-supporting structure to the
finished tablet (C) without any outer wrapping enclo-
sure.

2. Method as claimed in claim 1, wherein said electro-
magnetic wave irradiation step g) is carried out at
the end of said forming step e) while continuously
compressing the dose throughout the irradiation
step.

3. Method asclaimedin claim 1, wherein said compres-
sion of said powdered product dose is substantially
uniformly carried out within a closed compression
chamber (11) with a shape complementary to that
of said tablet (C).

4. Method as claimed in claim 3, wherein the compres-
sion step is carried outat a pressure (P) ranging from
1 bar to 5 bar, preferably of about 2.5 bar.

5. Method as claimed in claim 1, wherein said electro-
magnetic waves have a frequency comprised within
the microwave range.

6. Method as claimed in claim 5, wherein the micro-
wave frequency ranges from 0,915 to 5,8 GHz.
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Method as claimed in one of claims 5 and 6, wherein
said microwave irradiation is performed in a substan-
tially constant fashion, for a predetermined time (T),
ranging from a few seconds to 2 minutes, and pref-
erably less than 1 minute.

Method as claimed in claim 1, wherein said electro-
magnetic field has a specific power (P) ranging from
50 to 300 W per gram of powdered product, prefer-
ably of about 150 W per gram of powdered product.

Method as claimed in claim 1, wherein said moisten-
ing step c) is carried out by adding a predetermined
amount of water to the powered product, and possi-
bly further adding binders, followed by a homogeni-
zation step, which is carried out by mixing, to obtain
a substantially uniform moistened mixture.

Method as claimed in claim 9, wherein said prede-
termined amount of water ranges from 2% to 20%
and is preferably about 10% by weight of the dry
powdered product.

Method as claimed in one or more of the preceding
claims, wherein said energy supply stepf) is followed
by a short rest step h) for the tablet, which is in turn
followed by a step in which the latter undergoes in-
dividual or multiple packaging i).

Method as claimed in one or more of the preceding
claims, wherein the product to be ground is selected
from the group comprising coffee, barley, malt, gin-
seng, tea, infusions and other similar brewable food
products.

An arrangement for making a powdered product tab-
let for hot extraction of espresso beverage according
to one or more of the preceding claims, the arrange-
ment using one or more ground brewable products
and comprising:

- volumetric dosing or weighting units for isolat-
ing a dose of a predetermined amount of ground
product;

- an apparatus (1) comprising:

- forming means (2, 102) with a hollow body (4,
104) for receiving a powdered moistened prod-
uct dose;

- compression means (8, 108) associated with
said hollow body (4, 104) for compressing the
powdered product dose collected therein and
forming a tablet (C) having a desired shape;

- means (3, 103) for supplying energy to the tab-
let (C) formed within said hollow body (4, 104),
said energy supplying means comprising irradi-
ating means (14, 114) for emitting an electro-
magnetic wave beam (F);
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14.

15.

characterized in that it further comprises a special
spindle, vibration mixer or any other homogenizing
means for stirring the powdered product and provid-
ing a substantially uniform moistened mixture, said
irradiating means (14, 114) comprising a microwave
generator (13, 103) connected to an antenna (14,
114) for emitting an electromagnetic wave beam (F)
oriented towards said hollow body (4, 104) to cause
overheating and partial baking and/or sinterization
of the powdered product particles as well as to impart
a relatively compact and self-supporting structure to
the finished tablet (C) without any outer wrapping.

Arrangement as claimed in claim 13, wherein said
hollow body (4, 104) has a substantially cylindrical
inner cavity (5, 105) having one closed end and one
opposite end designed to be opened for receiving
the powdered product dose, and designed to be
closed to define a compression chamber (11, 111)
with a shape corresponding to that of the tablet (C)
to be formed.

Arrangement as claimed in claim 13, wherein said
compression means (8, 108) comprise a piston that
is slidably and sealingly arranged within said inner
cavity (5, 105) and is designed to be externally driven
to compress the powdered product dose by means
of its longitudinal travel.

Patentanspriiche

1.

Ein Verfahren zur Herstellung einer Tablette zur hei-
Ren Extraktion von Espresso-Getranken mit den
Schritten:

a) Mahlen eines oder mehrerer kochbarer Er-
zeugnisse zum Erhalt eines Pulvers miteinerim
Wesentlichen gleichformigen TeilchengréRe,
b) Dosieren einer vorbestimmten Menge an Pul-
ver aus dem gemahlenen Erzeugnis,

c) Befeuchten der Dosis an gemahlenem Er-
zeugnis,

d) Homogenisieren der befeuchteten Dosis zu
einer im Wesentlichen gleichférmigen Rest-
feuchte,

e) Formen der Mischung aus befeuchtetem Pul-
ver mittels Druck zur Form einer Tablette (C) mit
einer gewlinschten Gestalt,

f) Zuflihren einer Menge an Energie zu der Ta-
blette (C) zum Erhalt eines im Wesentlichen
kompakten und integralen Gegenstands,

wobei der Schritt (f) der Zufuhr von Energie aus der
Ferne durchgeflihrt wird mittels bestrahlen g) der Ta-
blette (C) mit einem elektromagnetischen Wellen-
strahl (F) zum Erhalt von Uberhitzung und teilweisem
Backen und/oder Sintern der pulvrigen Erzeugnis-



11 EP 2 793 597 B1 12

teilchen und auch um der fertigen Tablette (C) eine
relativ kompakte und selbst tragende Struktur auf zu
pragen ohne irgend eine auliere Verpackungshiille.

Verfahren gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass der Schrittg) des Bestrahlens mittels
elektromagnetischer Welle ausgefiihrt wird zum En-
de des Schrittes e) des Formens wahrend andau-
erndem Pressen der Dosis wahrend des ganzen
Schrittes der Bestrahlung.

Verfahren gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass das Pressen der Dosis aus pulvri-
gem Erzeugnis im Wesentlichen gleichférmig durch-
geflihrt wird innerhalb einer geschlossenen Druck-
kammer (11) mit einer Gestalt, die komplementar ist
zu der der Tablette (C).

Verfahren gemaR Anspruch 3, dadurch gekenn-
zeichnet, dass der Schritt des Pressens durchge-
fihrt wird bei einem Druck (P), der im Bereich von 1
barbis 5 bar liegt, vorzugsweise bei ungefahr 2,5 bar.

Verfahren gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass die elektromagnetischen Wellen ei-
ne Frequenz haben, die im Bereich der Mikrowellen
liegt.

Verfahren gemaR Anspruch 5, dadurch gekenn-
zeichnet, dass die Frequenz der Mikrowellen im Be-
reich von 0,915 bis 5,8 GHz liegt.

Verfahren gemafR einem von Anspriichen 5 und 6,
dadurch gekennzeichnet, dass die Mikrowellen-
Strahlung auf eine im Wesentlichen konstante Wei-
se durchgefihrt wird wahrend einer vorbestimmten
Zeit (T), die im Bereich von wenigen Sekunden bis
zu 2 Minuten liegt und vorzugsweise weniger als 1
Minute ist.

Verfahren gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass das elektromagnetische Feld eine
spezifische Leistung (P) hat, die im Bereich von 50
bis 300 W pro Gramm von pulvrigem Erzeugnis liegt,
vorzugsweise bei ungefahr 150 W pro Gramm von
pulvrigem Erzeugnis.

Verfahren gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass der Schritt c¢) des Befeuchtens
durchgefihrt wird mittels Zugabe einer vorbestimm-
ten Menge an Wasser zu dem pulvrigen Erzeugnis
und moglicherweise weiterer Zugabe von Bindemit-
teln, gefolgt von einem Schritt der Homogenisierung,
der durchgefiihrt wird mittels Mischen, um eine im
Wesentlichen gleichférmig befeuchtete Mischung zu
erhalten.

10. Verfahren gemalk Anspruch 9, dadurch gekenn-
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1.

12.

13.

zeichnet, dass die vorbestimmte Menge an Wasser
im Bereich von 2% bis 20% liegt und vorzugsweise
ungefahr 10 Masse-% des trockenen, pulvrigen Er-
zeugnisses ist.

Verfahren gemaf einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
dass der Schritt f) der Zugabe von Energie gefolgt
ist von einem kurzen Schritt h) der Ruhe flr die Ta-
blette, der wiederum gefolgt wird von einem Schritt,
indem der Letztere individuelle oder mehrfache Ver-
packung i) erfahrt.

Verfahren gemaf einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
dass das zu mahlende Erzeugnis ausgewahlt wird
aus der Gruppe, die Kaffee, Gerste, Malz, Ginseng,
Tee, Infusionen und andere &hnliche kochbare Es-
senserzeugnisse enthalt.

Eine Anordnung zur Herstellung einer Tablette aus
pulvrigem Erzeugnis zur heilRen Extraktion von Es-
presso-Getrank gemaR einem oder mehreren der
vorhergehenden Anspriiche, wobei die Anordnung
eines oder mehrere kochbare Erzeugnisse verwen-
det und aufweist:

- Einheiten zum volumetrischen Dosieren oder
Wiegen zum Abtrennen einer Dosis einer vor-
bestimmten Menge von gemahlenem Erzeug-
nis,

- eine Vorrichtung (1) mit

- Einrichtungen zum Formen (2, 102) mit einem
hohlen Gehause (4, 104) zum Erhalt einer Dosis
von pulvrigem, befeuchteten Erzeugnis,

- Einrichtungen zum Komprimieren (8, 108), die
mit dem hohlen Gehause (4, 104) verbunden
sind zum Pressen der Dosis von pulvrigem Er-
zeugnis, die darin gesammelt ist und eine Tab-
lette (C) mit einer gewlinschten Gestalt bildet,
- Einrichtungen (3, 103) zur Zufuhr von Energie
zu der Tablette (C), die in dem hohlen Gehause
(4, 104) gebildet ist, wobei diese Einrichtungen
zur Zufuhr von Energie Einrichtungen (14, 114)
zum Bestrahlen zur Abgabe eines elektromag-
netischen Wellenstrahls (F) aufweisen,

dadurch gekennzeichnet, dass zudem ein spezi-
eller Wellen-, Vibrationsmixer vorgesehen ist oder
irgendwelche andere Einrichtungen fiir das Homo-
genisieren zum Rihren des pulvrigen Erzeugnisses
und zum Bereit stellen einerim Wesentlichen gleich-
férmig befeuchteten Mischung, wobeidie Einrichtun-
gen (14, 114) zum Bestrahlen einen Mikrowellen-
Generator (13, 103) aufweisen, der verbunden ist
mit einer Antenne (14, 114) zur Abgabe eines elek-
tromagnetischen Wellenstrahls (F), der gerichtet ist
auf das hohle Geh#use (4, 104), um Uberhitzung
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und teilweises Backen und/oder Sintern der pulvri-
gen Erzeugnisteilchen zu bewirken und auch um der
fertigen Tablette (C) eine relativ kompakte und selbst
tragende Struktur auf zu pragen ohne irgend eine
auRere Verpackung.

Anordnung gemaR Anspruch 13, dadurch gekenn-
zeichnet, dass das hohle Gehause (4, 104) eine im
Wesentlichen zylindrische, innere Ausnehmung (5,
105) aufweist mit einem geschlossenen Ende und
einem gegenuber liegenden Ende, die ausgelegt
sind gedffnet zu werden, um die Dosis des pulvrigen
Erzeugnisses aufzunehmen und ausgelegt sind ge-
schlossen zu werden, um eine Druckkammer (11,
111) zu bilden mit einer Gestalt, die der zu bildenden
Tablette (C) entspricht.

Anordnung gemaR Anspruch 13, dadurch gekenn-
zeichnet, dass die Einrichtungen zum Komprimie-
ren (8, 108) einen Kolben umfassen, der gleitend
und dichtend angeordnet ist in der inneren Ausneh-
mung (5, 105) und ausgelegt ist von aulRen ange-
trieben zu sein, um die Dosis des pulvrigen Erzeug-
nisses bei seiner longitudinalen Bewegung zu pres-
sen.

Revendications

1.

Procédé de fabrication d’'un comprimé pour I'extrac-
tion de boissons a base de café expresso, compre-
nant les étapes de :

a) moudre un ou plusieurs produits pouvant étre
infusés pour obtenir une poudre ayant une di-
mension de particule sensiblement uniforme ;
b) doser une quantité prédéterminée de la pou-
dre de produit moulu ;

¢) humidifier la dose de produit en poudre ;

d) homogénéiser la dose humidifiée jusqu’a ob-
tenir une humidité sensiblement uniforme ;

e) former la dose du mélange de poudre humi-
difiée par compression pour obtenir un compri-
mé (C) de la forme souhaitée ;

f) fournir une quantité d’énergie audit comprimé
(C) pour obtenir un article sensiblement com-
pact et d’'une seule piéce ;

dans lequel ladite étape f) de fournir de I'énergie est
réalisée a distance parrayonnementg) du comprimé
(C) avec un faisceau d’ondes électromagnétiques
(F) pour surchauffer et cuire et/ou fritter partiellement
les particules du produit en poudre, ainsi que confé-
rer une structure relativement compacte et autono-
me au comprimé fini (C) sans aucune enveloppe ex-
térieure.

Procédé selon la revendication 1, dans lequel ladite
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10.

1.

12.

étape de rayonnementd’onde électromagnétique g)
est réalisée a la fin de ladite étape de formation e)
tout en comprimant la dose tout au long de I'étape
de rayonnement.

Procédé selon la revendication 1, dans lequel ladite
compression de ladite dose de produits en poudre
est effectuée de fagon sensiblement uniforme a l'in-
térieur d’'une chambre de compression fermée (11)
ayantune forme complémentaire de celle dudit com-
primé (C).

Procédé selon larevendication 3, dans lequel I'étape
de compression est effectuée a une pression (P) al-
lant d’1 bar a 5 bar, de préférence environ 2,5 bar.

Procédé selon la revendication 1, dans lequel lesdi-
tes ondes électromagnétiques ont une fréquence se
situant dans la gamme des micro-ondes.

Procédé selon la revendication 5, dans lequel la fré-
quence des micro-ondes va de 0,915 a 5,8 GHz.

Procédé selon n’importe laquelle desrevendications
5 et 6, dans lequel leditrayonnement micro-onde est
effectué de fagon sensiblement constante, pour un
temps prédéterminé (T), allant de quelques secon-
des a 2 minutes, et de préférence de moins d’1 mi-
nute.

Procédé selon la revendication 1, dans lequel ledit
champ électromagnétique a une puissance spécifi-
que (P) allant de 50 a 300 W par gramme de produit
en poudre, de préférence d’environ 150 w par gram-
me de produit en poudre.

Procédé selon la revendication 1, dans lequel ladite
étape d’humidification c) est effectuée en ajoutant
une quantité prédéterminée d’eau au produit en pou-
dre, et éventuellement en ajoutant également des
liants, et est suivie par une étape d’homogénéisation
par mélange, visant a obtenir un mélange humidifié
sensiblement uniforme.

Procédé selon la revendication 9, dans lequel ladite
quantité prédéterminée d’eau est de 2% a 20% et
de préférence 10% en poids du produit en poudre.

Procédé selon une ou plusieurs des revendications
précédentes, dans lequel ladite étape de fourniture
d’énergie f) est suivie par une courte étape de repos
h) pour le comprimé, suivie a son tour par une étape
dans laquelle celui-ci est soumis a un emballage in-
dividuel ou multiple i).

Procédé selon une ou plusieurs des revendications
précédentes, dans lequel le produit 2 moudre est
choisi dans le groupe comprenant café, orge, malt,
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ginseng, té, tisanes et d’autres produits alimentaires
pouvant étre infusés.

Agencement pour produire un comprimé de produits
en poudre pour I'extraction a chaud d’une boisson a
base de café expresso selon une ou plusieurs des
revendications précédentes, 'agencement utilisant
unou plusieurs produits moulus pouvant étre infusés
et comprenant :

- des unités de dosage volumétrique ou pesage
pour isoler une dose d’une quantité prédétermi-
née de produit moulu ;

- un appareil (1) comprenant :

- des moyens de formage (2, 102) avec un
corps creux (4, 104) pour recevoir une dose
de produit humidifié en poudre ;

- des moyens de compression (8, 108) as-
sociés audit corps creux (4, 104) pour com-
primer la dose de produit en poudre re-
cueillie dans ceux-ci, et pour former un com-
primé (C) ayant une forme souhaitée ;
-des moyens (3, 103) pour fournir de I'éner-
gie au comprimé (C) formé al'intérieur dudit
corps creux (4, 104), lesdits moyens de
fourniture d’énergie comprenant des
moyens de rayonnement (14, 114) pour
émettre un faisceau d’onde électromagné-
tique (F); caractérisé en ce qu’il com-
prend également un arbre spécial, un mé-
langeur vibratoire ou tout autre moyen d’ho-
mogénéisation pour agiter le produit en
poudre et réaliser un mélange humidifié
sensiblement uniforme, lesdits moyens de
rayonnement (14, 114) comprenant un gé-
nérateur de micro-ondes (13, 103) connec-
té a une antenne (14, 114) pour émettre un
faisceau d’onde électromagnétique (F)
orienté vers ledit corps creux (4, 104) pour
déterminer le surchauffage et la cuisson
et/ou le frittage partiels des particules du
produit en poudre, aussi bien que pour con-
férer une structure relativement compacte
et autonome au comprimé fini (C) sans
aucune enveloppe extérieure.

14. Agencement selon la revendication 13, dans lequel

15.

ledit corps creux (4, 104) comporte une cavité inté-
rieure sensiblement cylindrique (5, 105) avec une
extrémité fermée et une extrémité opposée congue
pour étre ouverte et recevoir la dose du produit en
poudre, et congue pour étre fermée pour définir une
chambre de compression (11, 111) ayant une forme
correspondant a celle du comprimé (C) a former.

Agencement selon la revendication 13, dans lequel
lesdits moyens de compression (8, 108) compren-
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nent un piston agencé de maniére coulissante et
étanche a lintérieur de ladite cavité intérieure (5,
105) et congu pour étre actionné de I'extérieur pour
comprimer la dose du produit en poudre par sa cour-
se longitudinale.
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