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Abstract

A process and an apparatus for the extraction of sealed
cartridges

The device comprises a water injector (7), a tightening
ring (8) with two tightening ramps (9) coaxial with the
water injector and a cartridge holder (10) with two
diametrically opposite retalning lugs (l1ll) designed to
cooperate with the tightening ramps of the tightening
ring, the cartridge holder comprising a substantially
cylindrical recess with a lower peripheral rim (25) for
the cartridge to be extracted and, beneath the recess, a
fixed central finger.

Fig. 2
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A process and an apparatus for the extraction of sealed
cartridges

This invention relates to a process for extracting
sealed cartridges containing roasted and ground coffee,
said cartridge being substantially in the form of a
frustum or inverted frustum comprising an upper face and
a lower face on which a filter 1is placed. The present

invention also relates to a device for carrying out this
process.

There are several reasons for the use of coffee capsu-
les, above all in the field of espresso type coffees
which are extracted under pressure, namely: hygiene,
optimal storage of the coffee, ease of use, better con-
trol of the quality of the coffee obtained and good re-
producibility of the extraction conditions. Among the
number of capsules available, only sealed capsules which
open under the pressure of the water injected respond
more completely to the arguments listed above. These
capsules are distinguished by their opening system.

Some of these capsules are designed with weakened zones
which tear preferentially under the effect of pressure.
This solution-has the disadvantage of increasing the
complexity and price of the capsule because the materi-
als used have to be treated very precisely to ensure
that the capsules open correctly and reproducibly.

Other capsules are used in a process in which, in a
first step, weakened zones are formed in the lower mem-
brane by mechanical action; in a second step, these
weakened zones tear under the pressure of the water in-
jected so that the capsule is opened. A process of this
type, which is described in FR-PS 1 537 031 and

2 033 190, has numerous disadvantages.
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Firstly, it 1s difficult to carry out because the upper
and lower faces of the cavity of the device intended to

receive the capsule are provided with a number of pro-
jections and holes.

In addition, this process 1s neither relliable nor re-
producible because it is impossible to obtaln all the
desired openings under the effect of the water pressure
because, as soon as one or more openings has/have been

obtained, the pressure falls in the capsule because the
liguid is able to flow out.

Accordingly, the number and position of the openings are
uncertain. This situation can give rise to poor extrac-
tion of the layer of the substance because, since the
filter is paced against the lower face, it is not able
to drain over its entire surface. Extraction is incom-
plete and heterogeneous (zones with preferential pas-
sages and poorly irrigated and drained.zones). |

In addition, a process of the type in question is un-
satisfactory from the point of view of hygiene because,
in view of the multitude of orifices for the passage of
the water and thefhigh.temperature of the device,fde—
pbsits of organic materials must inevitably occur.

Finally,.the.process in question may be sensitive to
choking because the successive deposits of organic ma-
terials in the multitude of small orifices can contrib-

ute to their gradual obstruction. Under these condi-

tions, the quality and uniformity of the extractions are
affected to an even greater extent.

Finally, the process in question is used with capsules
containing a powder-form or liquid starting substance.

~In the case of coffee, it can only be soluble coffee,

which has to be dissolved with water, or a concentrated
ligquid coffee which has to be diluted with water.
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The problem addressed by the present invention was to
provide a process and a device in which all the disad~-
vantages mentioned above would be eliminated and which
could be used for the extraction of ground coffee under
pressure from a cartridge comprising an upper face and a
lower face on which a filter is placed.

Accordingly, the present invention relates to a process
in which a mixture of water and air under a pressure of
1 to 10 bar is injected through the upper face of the
cartridge to move the lower face away from the filter in
order to promote good flow over the entire surface of
the filter, the lower face of the filter resting at 1its
periphery on a rim and coming into contact during its
deformation with a fixed central finger against which it
tears to enable the ligquid to be subsequently removed
under a pressure of 2 to 20 bar. |

The lower face enables the compartment in which the ex-
tract is collected to be formed by plastic deformation
under the effect of the pressure of the extraction flu-

id. The lower face then tears on reaching its yield

stress. EXtraction-can then:begin, the liquid flowing
through the opening.'The_pressure increases in the cap-

'sule upstream of the filter under the effect of the loss
of pressure from the liquid circulating through the

layer of substance.'The filter can deform elastically or

plastically but, in any event, will not deform unless

the membrane has deformed beforehand.

The process according to the invention for extracting
cartridges is perfectly reproducible. This is because,
since the opening pressure of the lower face (between 1
and 10 bar.and.preferably 2.5 bar) can be lower than the
extraction pressure (between 2 and 20 bar and preferably
between 8 and 15 bar), the lower face will always be
correctly deformed and opened to form a compartment for
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collecting and removing the coffee extract, thus pro-
moting good extraction.

The cartridge used to carry out the process according to
trhe invention is frustoconical in shape with a dlameter

of 2.5 to 6 cm and a thickness of the coffee layer of 10
to 25 mm. It is preferably made of aluminium or plastic.
To reduce the wall thickness of the filter during ex-

traction, radial fins surrounding the fixed central
finger are provided.

Under the effect of pressure, the lower face and the
filter bear against the radial fins. Because it 1s able
to deform freely under pressure, the surface of the
filter is reduced, being confined to sectors of a circle
and not to the entire surface. On the other hand, the
permanent deformation of these sectors creates a rein-
forcing structure for the filter (beads) at the place
where the radial fins are situated, so that the moment
of inertia of the filter is increased, providing it with
greater mechanical strength which affords the possibil-
ity of reducing its thickneSS'withOut, however, leading
to tearing of its structure. The filter has a thickness
in the range from 100 to 300 um where the capsule is
made of aluminium and in the range from 300 to 1,000 wm

‘where the capsule is made of plastic.

Since, in the cartridge to be extracted, the layer of

coffee is not very thick, it is preferable to inject the

water upwards beneath the upper wall of the cartridge so
that the entire layer of coffee is thoroughly wetted,
for example'uSing the device according to applicants'
European patent application filed on the same date as
the present application under the title "A device for
the extraction of sealed cartridges" (EP 90114402.2).

Before the beginning of extraction, the fixed central
finger is situated beneath the lower wall of the
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cartridge to be extracted at a distance of 0 to 5 mm and
preferably 2 to 3 mm from the lower face.

The present invention also relates to a device for car-
rying out the process, comprising a water injector, a
tightening ring with two tightening ramps coaxial with
the water injector and a cartridge holder with two dia-
metrically opposite retaining lugs designed to cooperate
with the tightening ramps of the tightening ring, the
cartridge holder comprising a substantially cylindrical
recess with a lower peripheral rim for the cartridge to
be extracted and, beneath the recess, a fixed central
finger.

The expression "“substantially cylindrical" is also in-
tended to include a frustoconical form. The lower peri-
pheral rim has a width of 1 to 4 mm. The functlion of
this rim is to act as a support for the periphery of the
cartridge to_be extracted so that the filter-withétands
the increase in pressure and performs its function
through the extraction process.

In a secondtembodiment,-the device according to the in-

vention additionally comprises an annular element with
‘an inner recess of which the shape substantially corre-

sponds to the outer Shape of the cartridge to be extrac-
ted and an outer contour*thh'Wh1Ch the cartridge holder
is de31gned to engage. |

The recess:of the cartridge'holder is variable in size

‘according to the size of the cartridge to be extracted.

In the first embodiment of the device according to the
invention, the cartridge to be extracted has an upper
face larger in dlameter than the lower face and vice
versa in the second.embod;ment, i.e. the cartridge has a
lower face larger in diameter than the upper face.
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The extraction of the cartridge thus takes place in the
following order and underx the following conditions:

- introduction into the extraction device, tightening
of the cartridge holder, imperviousness being es-
tablished by compression of the upper circular rim
of the capsule between the upper edge of the car-
tridge holder and the extraction device

- piercing of the cartridge' |

- injection of water into the upper part of the cap-
sule ' . .

- plastic deformation of the lower face under the
effect of the water pressure up to the yleld stress

" of the lower face so that it opens |

- ‘plastic deformation of the filter under the effect

' 'of the hydrostatrc pressure generated'by the drop
1n.pressure of the layer of substance contalned in
the capsule and the fllter, thls deformatron is
less pronounced than that of the lower face, SO

~ that a collectlng compartment is maintained, and
.does not. reach the yleld stress despite a possibly
- hlgher pressure than the prev1ous pressure'whlch
-  , resulted ln openrng of the lower face. | '

'f5 The fxxed central flnger rs a cyllndrlcal or cyllndroco-

-'g‘whjfnlcal element (circular or oval cross-sectron);placed
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f’ff{of tensron in the lower face and promotes perfectly con-
3fftrolled openrng of the lower face of the capsule. The
 ffinger is between 2 and.lO'mm 1n.diameter.

_ dThe frnger has a dual role, namely: on the one hand, it
_'7 ]opens the capsule and,'on the other hand, it acts as a

:' ff}support for the fllter Through its presence at the
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_:{centre of the extractlon device, the finger provides an

,: "f.additronal support for the filter, thus reducrng the

'"7f ,deformat1on of the fllter so that its thickness may be
".reduced The thickness of the filter is selected so that
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1t can bear against the finger without tearing. The filter

normally has a thickness of 100 to 1,000 um and is welded at

1t periphery to the lower face of the cartridge.

ve, th

fins surrounding the fixed central finger beneath the recess

As mentioned abc

e cartridge holder comprises radial

1n order to limit the thickness of the filter. The radial

finds are between 3 and 8 in number. Theilr thickness varies

from 0.5 to 2 mm and their shape 1s rounded in order not to

tear the combined filter/lower wall region. To ensure a good

flow of the coffee extract, the upper edge of the fins forms

an angle of 5 to 20° with the horizontal.

The cartridge used 1n accordance with the invention may be

used with a loose filter or with a filter welded to or

crimped with the lower face.

More particularly, 1n accordance with the invention there is

rrovided, a process for extracting roast and ground coffee

contained 1n a sealed cartridge comprising: placing a

cartridge, wherein the cartridge has a frustoconical shape

and contains roast and ground coffee between a first

cartridge face and a cartridge filter which separates the
coffee from a second cartridge face, in a holder to support

each of the second face and filter at their peripheries and

so that the second face 1s positioned at a distance of up to

5 mm from a finger which 1s substantially centrally

positioned relative to the second face, wherein the second

face has a strength sufficient to deform and withstand,

without tearing, a pressure 1n the cartridge upon extraction

of greater than 1 bar but less than 10 bar; and piercing the

first face with an injector and injecting a mixture of water

and air from the 1njector under a pressure of from 1 bar to

10 bar into the cartridge and coffee to deform the second

face 1n a direction away from the filter and towards the
finger such that the second face 1s applied against the

finger, against which i1t tears, to enable extraction ligquid
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to flow through the filter without tearing the filter, and
out the cartridge.

Embodiments of the invention are in more detail in the

following with reference to the accompanying drawings,

wherein:

Figure 1 diagrammatically illustrates the cartridge to be
extracted.

Figure 2 is a section through the cartridge in the

extraction device embodying the invention.

Figure 3 is a section corresponding to Fig. 2 during the

actual extraction process.

Figure 4 is a section on the line 4-4 of Fig. 3.

Figure 5 is a section through a second device embodying the

invention.
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The cartridge (1) comprises a cup (2) frustoconical in

shape to which a filter (4) is welded. The ground and
roasted coffee (5) to be extracted is placed on the
filter. The cartridge is closed with a lid (3) forming
the upper face and the lower face (16) of the capsule is
not in direct contact with the filter (4).

The cartridge (1) is introduced into the extractlon

system (6) comprising a water injector (7), a tightening
ring (8) with tightening ramps {9) and a cartridge hol-
der (10) with two retaining lugs (1ll) designed to coope-
rate with the ramps (9). The cartridge holder comprises
a recess for the cartridge with a lower peripheral rim
(25) and, beneath this recess, a fixed central finger
(12) and radial fins (13) which support the lower face
(16) and the filter (4) of the cartridge to be ext-
racted. The handle (14) provides for easy handling of
the cartridge holder. Figure 2 shows the cartridge and
the extraction system before the injection of water.
Figure 3 shows that actual'extraction process. Figure 2
clearly shows the angle a which the fins form with the
horizontal.

The_Water arrives through the orifices (15) of the water
injector and wets the entire layer of coffee (5). Under

the_effect of the water pressure, the lower face (16) of
the cartridge deforms and is applied against the central

finger (12). The wall tears on reaching its yield

stress. The filter also deforms, but has such a thick-
ness that it does not tear. The actual extraction pro-
cess can then begin. The liquid flows through the open=-
ings in the direction of the arrows A and through the
flow orifices (21) and the pressure builds up 1in the
Capsule. Thebeverage is collected in a container (not
sh6wn). A cartridge is extracted in a time of 1 minute
and a beveragehaving a11‘the characteristics of an es-
presso coffee is'obtained. In the Figs., the cartridge
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holder is shown with four radial fins, as can be seen
more particularly in Fig. 4.

In Fig. 5, the same elements as in Fig. 2 are denoted by
the same reference numerals. The cartridge (20) contain-
ing the coffee (5) to be extracted differs in the res-
pect that its lower face has a larger diameter than its
upper face. The system additionally comprises an annular
element (22) with an inner recess in which the cartridge
(20) is accommodated and an outer contour with which the
cartridge holder (10) engages. In other reSPects, the
process by which the cartridge is extracted is the same
as for Figs. 2 and 3. Imperviousness of the capsule
during its extraction is established by compreSSion of
the edges of the capsule between the cartridge holder
and the extractlion system. '
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CLATIMS

1. A process for extracting roast and ground coffee
contained in a sealed cartridge comprising:

placing a cartridge, wherein the cartridge has a
frustoconical shape and contains roast and ground coffee

between a first cartridge face and a cartridge filter which

separates the coffee from a second cartridge face, in a
holder to support each of the second face and filter at
their peripheries and so that the second face is positioned
at a distance of up to 5 mm from a finger which is
substantially centrally positioned relative to the second

face, wherein the second face has a strength sufficient tc

deform and withstand, without tearing, a pressure in the

cartridge upon extraction of greater than 1 bar but less
than 10 bar; and

deform the second face in a direction away from the filter
and towards the finger such that the second face is applied
against the finger, against which it tears, to enable

extraction liquid to flow through the filter without tearing
the filter, and out the cartridge.

2. A process according to claim 1 wherein the water and air
are injected in a direction towards the first face.

3. A process according to claim 1 wherein prior to the

plercing step, the second face is spaced at a distance of
from 2 mm to 3 mm from the finger.

4. A process according to claim 1 wherein the cartridge has
a diameter of from 2.5 cm to 6 cm and the finger has a

cylindroconical shape having a diameter of from 2 mm to 10
mm .
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FIGURE 2

FIGURE 3
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