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(57) Abstract: Pad for use in a coffee-maker for preparing 1 or 2 cups of beverage, provided with an envelope with an inner space
which is filled with a beverage preparation product for preparing the beverage, wherein the beverage preparation product comprises
a product to be extracted with a fluid (and/or a product soluble in a fluid), wherein the envelope is formed by a first disc-shaped
sheet and a second disc-shaped sheet which are interconnected adjacent their longitudinal edges, wherein the interconnected parts of
the first sheet and the second sheet form a sealing seam and wherein the first sheet and the second sheet each form a filter which can
pass a tluid and which forms a barrier to the product to be extracted, wherein, in use, with the coffee-maker a fluid such as water is
supplied under pressure to the pad so that the tluid is pressed through the pad for obtaining a beverage which thereupon leaves the

pad,

wherein the second sheet is of form-retaining design.



WO 2014/007639 PCT/NL2013/050510

10

15

20

25

Title: Pad for use in a coffee maker

The invention relates to a pad for use in a coffee-maker for
preparing 1 or 2 cups of beverage, provided with an envelope with an inner
space which is filled with a beverage preparation product for preparing the
beverage, wherein the beverage preparation product comprises a product to
be extracted with a fluid and/or possibly a product soluble in a fluid, wherein
the envelope is formed by a first disc-shaped sheet and a second disc-shaped
sheet which are interconnected adjacent their longitudinal edges, wherein the
interconnected parts of the first sheet and the second sheet form a sealing
seam and wherein the first sheet and the second sheet each form a filter
which can pass the fluid and which forms a barrier to the beverage
preparation product, wherein, in use, with the coffee-maker a fluid such as
water is supplied, under pressure, to the pad so that the fluid is pressed
through the pad for obtaining a beverage which thereupon leaves the pad.
The invention further relates to a method for manufacturing such a pad.

The invention furthermore relates to a system provided with a
coffee-maker and such a pad, wherein the coffee-maker is provided with a
holder for receiving the pad, a cover for closing off the holder, and fluid
means for generating a fluid flow under pressure, wherein the holder is
provided with at least one beverage outflow opening and the cover is
provided with at least one fluid inflow opening which are in fluid
communication with the fluid means for supplying the fluid flow to the fluid
inflow openings so that the fluid is supplied under pressure to the first sheet
of the pad so that the fluid is pressed through the pad for the preparation of
the beverage in the pad, wherein the beverage leaves the pad via the second
sheet to proceed to leave the holder via the at least one beverage outflow
opening. Also, the invention relates to the use of such a pad and a method

for preparing a beverage with the pad. Such a pad, such a system and such
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a use and method are known per se from EP 0 904 717 A1. In EP 0 904 717
A1 the beverage preparation product consists of ground coffee. Furthermore,
the first sheet and the second sheet are each made of filtering paper. The
invention contemplates the provision of an improved pad.

According to the invention, it holds that the second sheet is of
form-retaining design. The invention is based on the insight that the known
pad, when it has been placed in a holder of the coffee-maker by a user, may
sometimes be slightly deformed. This can happen because the known pad is
of flexible and supple design and, for instance, may be taken from its
package in slightly deformed condition. If the known pad has been placed in
the holder, a user should take care that the pad in the holder has its original
shape so that the second sheet of the pad extends over a bottom of the
holder up to the upstanding sidewall of the holder. If he doesn't, the risk of
bypass is increased. Bypass means that the fluid being supplied under
pressure to the first sheet of the pad will flow in part around the pad to a
beverage outflow opening which is provided in a bottom of the holder on
which the pad rests. All this has as a consequence that not the complete
amount of fluid being supplied to the first sheet of the pad will flow to the
beverage outflow opening of the holder via the pad. A consequence is that
the beverage which is received in, for example, a cup, is diluted with the
fluid. The invention contemplates facilitating the use of a pad. As according
to the invention the second sheet is of form-retaining design, the pad can be
placed in the holder without relevant deformation which increases the risk
of bypass. Moreover, it appears that owing to the second sheet being
form-retaining, a distribution of the beverage preparation product in the
envelope of the pad varies little from one pad to another. This in turn has as
an advantage that upon forcing the fluid through the pad a beverage is
obtained whose properties are well-defined in advance. In fact, if the
distribution of the beverage preparation product were not uniform, but, for

instance, at a particular position inside of the pad a relatively thin layer
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were formed between the first sheet and the second sheet, then at this
position a reduced flow resistance to the fluid will occur. As the fluid being
forced through the pad will choose the path of least resistance, the fluid will
preferentially flow through the pad precisely in this area, with the result
that fewer ingredients of the beverage preparation product will be
incorporated in the finished beverage than if the thickness of the layer of
the beverage preparation product extending between the first and second
sheet were more uniform. Also, it appears in many variants of the
form-retaining pad according to the invention that an anti-drip effect occurs.
That is, directly after use the pad can be taken from a machine while the
chance that drops fall off the pad has been reduced.

Preferably, it holds that the second sheet also remains
form-retaining when a fluid such as the beverage is flowing through it,
while the fluid can have a temperature of at most 80 degrees Celsius, more
particularly at most 90 degrees Celsius, and preferably at most 99 degrees
Celsius. This has as a consequence that also after use, hence after the pad
has been subject to flow-through of fluid that will generally have a high
temperature, when, for example, coffee or tea is being prepared, it will still
be form-retaining. If the second sheet after use is still form-retaining, the
pad can more easily be removed from the holder by the user in that the user
has a better grip of the pad. Preferably, it holds, to this end, that the second
sheet is made of a thermoplastic material. A thermoplastic material is a
material that becomes more plastic as the temperature rises. Preferably, it
holds then that the second sheet also remains form-retaining when it comes
into contact with a fluid having a temperature of 80 degrees Celsius, more
particularly of 90 degrees Celsius and preferably of 99 degrees Celsius.

In particular, it holds that the second sheet is made of a nonwoven
material. In order for the second sheet to be form-retaining, it holds here in
particular that the nonwoven material consists of a plastic for at least 50-70

percent by weight, excluding 70 percent by weight or for at least 70 percent
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by weight, while in particular the plastic consists of plastic fibers and/or
plastic filaments. To put it differently, in order for the second sheet to be
form-retaining, it holds here on balance, in particular, that the nonwoven
material consists of a plastic for at least 50 percent by weight, while in
particular the plastic consists of plastic fibers and/or plastic filaments.

More particularly, it holds here that the nonwoven material
consists of a plastic for at least 60-70 percent by weight, excluding 70
percent by weight, or for at least 70 percent by weight, while in particular
the plastic consists of plastic fibers and/or plastic filaments. Stated
differently, in order for the second sheet to be form-retaining, it holds here
on balance, more in particular, that the nonwoven material consists of a
plastic for at least 60 percent by weight, while in particular the plastic
consists of plastic fibers and/or plastic filaments.

More preferably, it holds that the nonwoven material consists of a
plastic for at least 70 percent by weight, preferably for at least 80 percent by
weight, and more preferably for at least 90 percent by weight. The
nonwoven material can here be present in a form of fibers and/or in a form
of filaments.

Preferably, it holds that the second sheet consists of a plastic for
50-70 percent by weight excluding 70 percent by weight or for 70-100
percent by weight. On balance it holds therefore that preferably the second
sheet consists of a plastic for 50-100 percent by weight. Here it holds in
particular that the plastic consists of plastic fibers and/or plastic filaments.

More preferably, it holds that the second sheet consists of a plastic
for 60-70 percent by weight excluding 70 percent by weight or for 70-100
percent by weight. On balance it holds therefore that more preferably the
second sheet consists of a plastic for 60-100 percent by weight. Here it holds
in particular that the plastic consists of plastic fibers and/or plastic

filaments.
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Still more preferably, it holds that the second sheet consists of a
plastic for 70-100 percent by weight, in particular consists of plastic for
75-95 percent by weight and more in particular consists of plastic for 80-95
percent by weight. Here it holds in particular that the plastic consists of
plastic fibers and/or plastic filaments.

An advantage of a nonwoven material is that it can form a good
fluid sealing with the holder when the nonwoven material is moist as a
result of the supply of the fluid. When the nonwoven material is made of a
plastic at least for a part, it may typically have been made form-retaining
through a heat treatment. The plastic can consist, for example, of polymers
which comprise PE, PET, PETP, coPET, LLDPE, CPP, PLA and/or PP. The
plastic is present in the nonwoven material in the form of, for instance,
plastic fibers and/or plastic filaments.

In particular, it holds that the second sheet is furthermore
provided with cellulose fibers and/or cellulose filaments. Still more in
particular, the second sheet consists of the above-mentioned plastic fibers
and/or plastic filaments and the cellulose fibers and/or cellulose filaments.
The nonwoven material can thus consist of a combination of plastic fibers
and/or plastic filaments and cellulose fibers and/or cellulose filaments. Also,
it may be that the cellulose fibers are covered with a plastic coating. An
advantage of the embodiments mentioned is that the second sheet has the
optical properties of filtering paper more, while yet being form-retaining.
This last may be so because, measured in percents by weight, more plastic
or plastic fibers and/or plastic filaments are present than cellulose fibers
and/or cellulose filaments, while, in particular, the nonwoven material has
undergone a heat treatment to increase form retention.

According to a practical embodiment, it holds that the density of
the second sheet is in the range of 15-60 g/m2 or in the range of 60-200 g/m2
excluding 60 g/m2, preferably 70-150 g/m2 and more preferably 90-120

g/m2. At these densities, the form retention concerned can be realized well.
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In particular, it holds that the second sheet is made of a polyester fiber, in
particular of Smash™ material. Preferably, it holds that the second sheet is
made of SMASH™ 150 g/m2.

In particular, it holds alternatively that the second sheet is made of
Polylactic Acid (PLA) fibers. Preferably, it holds that the second sheet is
made of PLA 70-100 g/m2.

Also, it holds preferably that the second material is made of 100%
Polylactic Acid (PLA) fibers and possibly derivatives. Owing to this, the
second sheet is at least substantially completely biodegradable after use.

In this application, a form retention can for instance be defined as
follows. The form retention of the second sheet according to a test is
expressed in a force, measured during the test, that is exerted on the second
sheet, while the test is carried out on the second sheet as such, that is, on
the pad without the first sheet and the beverage preparation product but
with preservation of its shape such as when the second sheet forms part of
the pad. For carrying out the test, the second sheet as such, that is, the pad
without the first sheet and the beverage preparation product, is laid on a
horizontal surface, such that the second sheet is supported by its
longitudinal edge on the horizontal surface, the horizontal surface provided
with an elongated groove having a width of 30 mm and the second sheet,
symmetrically with respect to the groove, overlying the groove and
supported on opposite sides of the groove on the horizontal surface, while in
carrying out the test use is made of a knife having a length corresponding to
the diameter of the pad, a cutting face of the knife having a thickness of
3 mm and a length direction of the cutting face extending in horizontal
direction in a length direction of the groove, wherein for testing, the knife
from a position above the pad is moved down in vertical direction with a
constant speed of 100 mm/minute, a center of the cutting face situated,
viewed in vertical direction, above a center of gravity of the second sheet,

and wherein from the moment that the knife touches the second sheet the
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resistance in units Newton is measured that the knife experiences as a
result of the deforming of the pad by the knife as the knife moves down and
wherein the moving down is continued until the cutting face of the knife is
in the groove at a 12 mm depth with respect to the horizontal surface and
wherein a measured highest resistance is the measure of the bending
stiffness of the second sheet.

According to a preferred embodiment of the pad, the highest
resistance measured according to the test, that is, the highest measured
force in Newton, is in the range of 0.2-4 Newton, and/or the highest

measured force in the test is greater than 1 Newton.

In this application the thickness of a sheet is defined according to
NEN-EN-ISO 53-2011.

In addition, it can be effected that the thickness of the second sheet
is in the range of 50-400 or 400-500 micrometer (Um) excluding 400
micrometer, hence on balance in the range of 50-500 micrometer, preferably
in the range of 100-500 micrometer, preferably in the range of 110-350
micrometer, more preferably in the range of 150-300 micrometer. What is
thus effected is on the one hand that the second sheet is not too heavy and on
the other hand also that the second sheet is well permeable to the fluid. In
particular, it holds here that when the fluid is being caused to flow through
the pad, a pressure drop across the beverage preparation product is greater
than a pressure drop across the second sheet, in particular 10 times greater,
more particularly 20 times greater. The thickness of the first sheet can be, for
example, 1.4-10 times smaller than the thickness of the second sheet.

Furthermore, it holds preferably that the first sheet is of flexible
design. The first sheet may be made of filtering paper known per se. In
particular, it holds that the first sheet is provided with at least 70% of

cellulose fibers and/or cellulose filaments, more preferably with at least 80%
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of cellulose fibers and/or cellulose filaments, still more preferably with at
least 90% of cellulose fibers and/or cellulose filaments, while possibly for the
rest the first sheet is made of plastic polymers of a kind as mentioned above,
in particular in the form of plastic fibers and/or plastic filaments. The first
sheet preferably comprises less than 30 percent of plastic polymers. The
first sheet may also be made from PLA for 100%. Also, the first sheet can
consist of PLA and Paper, for example, 25% PLA and 75% Paper. These
polymers may be of a same kind as has been discussed for the second sheet.
It is also possible, however, that the first sheet is of form-retaining design
and is preferably made of a same material as the second sheet.

More particularly, it holds here that the first sheet and the second
sheet are manufactured from a same sheet or same sheets. If the first sheet
and the second sheet have undergone a heat treatment for making the sheet
form-retaining, in that case, preferably, the heat treatment will also be the
same, so that the first sheet and the second sheet have the same properties.

In particular, it holds that the part of the second sheet that is
situated within the contours of the sealing seam is of dish-shaped design,
while, in particular, the first sheet is of flat design. This has as an
advantage that the coffee pad is self-locating when it is placed in a holder
having a shape corresponding to the pad. The intention is then for the
second sheet to come to rest on the bottom of such a holder.

The system according to the invention is, to that end, provided with
a coffee-maker which is provided with a holder for receiving the pad, a cover
for closing off the holder, and fluid means for generating a fluid flow under
pressure, wherein the holder is provided with at least one beverage outflow
opening and the cover is provided with at least one fluid inflow opening
which are in fluid communication with the fluid means for supplying the
fluid flow to the fluid openings so that the fluid is supplied under pressure
to the first sheet of the pad so that the fluid is pressed through the pad for

the preparation of the beverage in the pad, the beverage leaving the pad via
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the second sheet to proceed to leave the holder via the at least one beverage
outflow opening.

Preferably, it holds here that the holder is provided with a bowl-
shaped inner space, which is bounded by the bottom and an upstanding
sidewall of the holder, wherein the bottom consists of an outer horizontally
directed ring-shaped bottom part which adjoins the sidewall and an inner
dish-shaped bottom part, wherein the dish-shaped bottom part adjacent the
ring-shaped bottom part slopes downwards in a direction directed away
from the sidewall and wherein the at least one outflow opening is provided
in the dish-shaped bottom part. As mentioned, the pad rests on the bottom,
while the second sheet extends along the bottom to near the upstanding
edge. Preferably, the sealing seam of the pad then rests on the ring-shaped
bottom part. In particular, it holds here that in the dish-shaped bottom part
grooves are provided which form a fluid path to the at least one beverage
outflow opening, while the grooves extend exclusively under the beverage
preparation product in the pad. The portion of the bottom that is not
provided with grooves, more particularly the ring-shaped bottom part, can
then form a fluid sealing with that portion of the second sheet that rests on
said areas of the bottom when the pad becomes moist through the fluid.

In particular, it holds that the at least one outflow opening is
provided with a nozzle for generating a jet of the beverage. With the aid of
the jet, in a manner known per se, air can be beaten into the prepared
beverage for obtaining a beverage with a fine-bubble foam layer when it has
been received in, for example, a cup. To this end, the system may for
instance be provided with an impact surface impacted by the jet for beating
air into the beverage to obtain a beverage with a fine-bubble foam layer.

In particular, it holds that the fluid is supplied to the first sheet
with a pressure of 0.9 to 1.5 bar above atmospheric pressure. At this
relatively low pressure, still a beverage with a good fine-bubble foam layer

can be obtained that is comparable to beverages that are prepared under
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high pressure, as is the case with a coffee bed through which hot water is
caused to flow under a pressure in excess of 10 bar.

The pad according to the invention is filled with a beverage
preparation product for preparing beverage, the beverage preparation
product comprising a product to be extracted with a fluid (and/or a product
soluble in a fluid). The product to be extracted with a fluid can consist of, for
example, ground coffee or tea-leaves. A product soluble in a fluid can consist
of, for example, milk powder, chocolate milk powder and the like.

According to a particular embodiment of the system according to
the invention, the system is further provided with a known coffee pad (such
as a prior art coffee pad as defined in EP 904 717 Al) provided with an
inner space which is filled with ground coffee, wherein the inner space 1s
formed by a top sheet and a bottom sheet which are interconnected adjacent
their longitudinal edges, wherein the top sheet and the bottom sheet also
form an outer side of the pad and are each made of flexible filtering paper
and wherein the coffee pad and the holder are tailored to each other so that
the coffee pad can be received in the holder for preparing coffee, such that,
in use, the fluid is supplied under pressure to the top side of the pad and is
pressed through the pad so that the fluid flows through the top sheet,
whereby in the pad a coffee extract is formed which proceeds to leave the
pad via the bottom sheet and wherein the coffee extract proceeds to flow out
of the holder via the beverage outflow opening of the holder. With such a
system, a user can therefore use, as desired, the known coffee pad and the
pad with the form-retaining second sheet in one and the same coffee-maker.

The invention will now be further elucidated with reference to the
drawings, in which:

Fig. 1 shows a possible embodiment of a pad according to the
invention;

Fig. 2 shows an embodiment of a system according to the invention

which is provided with the pad according to Fig. 1 and a coffee-maker;
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Fig. 3 shows a top plan view of a holder of the coffee-maker
according to Fig, 2;

Fig. 4 shows an embodiment of the system according to Fig. 2
which is further provided with a flexible pad of filtering paper;

Figs. 5a-5f show schematically a method for making the pad as
discussed above;

Fig. 6 shows an elevational view of the second sheet of a possible
embodiment of the pad according to the invention;

Fig. 7.1 shows a side elevational view of an apparatus for
determining a form retention of a second sheet of a pad;

Fig. 7.2 shows a view according to 7.2 of Fig. 7.1;

Fig. 7.3 shows a view according to 7.3 of Fig. 7.1;

Fig. 7.4 shows a side elevational view similar to Fig. 7.1 at the
moment that a knife is just beginning to touch the pad;

Fig. 7.5 shows a side elevational view similar to Fig. 7.1 when the
knife has reached a lowest position; and

Fig. 7.6 shows a curve of a measured force during the test.

In Fig. 1, with reference numeral 1 a pad for use in a coffee-maker
is shown. The pad is of a type intended for preparing one or two cups of
beverage. A cup of beverage can consist, for instance, of 20-200 ml of
beverage, more particularly of 20-180 ml of beverage. The pad 1 is provided
with an envelope 2A, 2B with an inner space 4 which is filled with a
beverage preparation product 6 which is shown in hatched representation in
the drawing. In this example, it holds that the envelope bounds the inner
space. The beverage preparation product is intended for preparing a
beverage. To this end, the beverage preparation product comprises a product
to be extracted with a fluid and/or possibly a product soluble in a fluid.

In this example, it holds that the beverage preparation product
comprises exclusively a product to be extracted with a fluid, more

particularly, this concerns ground coffee. The envelope is formed by a first
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disc-shaped sheet 2A and a second disc-shaped sheet 2B which are
interconnected adjacent their longitudinal edges 8. The interconnected parts
of the first sheet 2A and the second sheet 2B form a sealing seam 10. The
sealing seam therefore has the shape of a ring. The first sheet and the
second sheet each form a filter which can pass a fluid and which forms a
barrier to the beverage preparation product. This makes it possible that, in
use, with a coffee-maker a fluid such as water is supplied under pressure to
the pad so that the fluid is pressed through the pad for obtaining a beverage
which thereupon leaves the pad again. All this will be discussed in more
detail with reference to Fig. 2.

In this example, it holds furthermore that the second sheet 2B is of
form-retaining design. The form retention of the second sheet, according to a
test, is expressed in a force, measured during the test, which is exerted on
the second sheet, while the test is carried out on the second sheet as such,
that is, on the pad without the first sheet and the beverage preparation
product; see Figs. 7.1-7.3.

For carrying out the test, the second sheet 2B as such, that is, the
pad without the first sheet and the beverage preparation product, but with
preservation of its shape such as when the second sheet forms part of the
pad, is laid on a horizontal surface 100, such that the second sheet is
supported by its longitudinal edge 8 on the horizontal surface, while the
horizontal surface is provided with an elongated groove 102 which has a
width a of 30 mm, and while the second sheet, symmetrically with respect to
the groove, overlies the groove and on opposite sides of the groove is
supported on the horizontal surface. In carrying out the test use is made of a
knife 104 having a length [ which corresponds to the diameter D of the pad.
A cutting face 106 of the knife has a thickness of 3 mm. A length direction L
of the cutting face 106 extends in horizontal direction in a length direction L
of the groove. For testing, the knife, from a position above the pad, 1s moved

down in vertical direction V with a constant speed v of 100 mm/minute,
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while a center M of the cutting face is situated, viewed in vertical direction,
above a center of gravity Z of the second sheet. Because the second sheet has
the shape of a disc with a center P, this center P corresponds to the center of
gravity mentioned. Moving the knife down is carried out with a load cell
108. Prior to carrying out the test, the longitudinal edge 8 lies wholly
fittingly against the surface 100. From the moment that the knife touches
the second sheet (Fig. 7.4) the resistance in units Newton is measured that
the knife experiences as a result of the deforming of the pad by the knife as
the knife moves down. In other words, the force is measured that the knife
experiences from the second sheet as the knife moves down. Before the knife
touches the second sheet, this force is zero. Thereupon this force starts to
run up. Moving down is continued until the cutting face of the knife is in the
groove at 12 mm depth b with respect to the horizontal surface (see Fig. 7.5).
A highest resistance or force measured with the load cell 108 is the measure
of the bending stiffness of the second sheet. This highest resistance Fmax is
measured in Newton. As the knife moves down and initially touches the
second sheet, the second sheet will first deform elastically. Thereafter, upon
further downward movement, the second sheet is deformed. The measured
greatest force typically corresponds with the moment just before which the
second sheet buckles and hence yields under the load of the knife. After
buckling the force can decrease again.

In other words, the force is measured that the knife experiences as
a result of the pad deforming. In Fig. 7.6 this force F is plotted as a function
of the distance x over which the knife is moved down. From x=x0 the force F
starts to rise from F=0. The maximum measured force Fmax is at x=x1. At
x=x0+b the knife has reached the point of its maximum downward travel.
The measured measure for the form retention of the second sheet is F max.

The measured greatest force is preferably in the range of

0.2-4 Newton, and/or is preferably greater than 1 Newton.
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In particular, it holds that the second sheet also remains
form-retaining when a fluid such as the beverage and/or water is caused to
flow through it, while the fluid can have a temperature of at most 80
degrees Celsius. In other words, when the fluid has a temperature that can
run up to 80 degrees Celsius, the second sheet keeps the form-retaining
properties mentioned.

More particularly, it holds here that the second sheet remains
form-retaining when a fluid is caused to flow through it, while the fluid can
have a temperature of at most 90 degrees Celsius and preferably at most 99
degrees Celsius.

In this example, it holds that the second sheet is made of a
thermoplastic material. A thermoplastic material is a material that becomes
more plastic as the temperature rises. Accordingly, it holds in this example
that the second sheet also remains form-retaining when it comes into
contact with a fluid such as a beverage and/or hot water that has a
temperature of 80 degrees Celsius. Because a thermoplastic material is
involved here, it will also hold that the sheet remains form-retaining when
it comes into contact with a fluid having a temperature that is lower than
80 degrees Celsius.

More particularly, it holds that the second sheet also remains form-
retaining when it comes into contact with a fluid of 90 degrees Celsius and
preferably of 99 degrees Celsius. What is involved then, as mentioned, is a
second sheet that is made of a thermoplastic material.

In this example, it holds furthermore that the second sheet is made
of a nonwoven material. This nonwoven material, in this example, is made
of a plastic for at least 50 percent by weight and preferably for at least 60
percent by weight, while in particular the plastic consists of plastic fibers
and/or plastic filaments. More preferably, it holds that the nonwoven
material is made from a plastic for at least 70 percent by weight. In

particular, it holds that the nonwoven material consists of the plastic for at
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least 80 percent by weight, and more preferably for at least 90 percent by
weight. On the other hand, it holds preferably that the nonwoven material
consists of a plastic for 50-100 percent by weight, more preferably for 60-100
percent by weight. Still more preferably, it holds that the nonwoven
material consists of the plastic for 70-100 percent by weight, in particular
consists of a plastic for 75-95 percent by weight and still more in particular
consists of plastic for 80-95 percent by weight.

In this example, it holds furthermore that the plastic comprises
polymers of PLA, PETP and/or LLDPE. More in general, it holds that
plastics and combinations thereof are possible such as PE, PET, PETP,
coPET, LLDPE, CPP, PLA and/or PP.

In this example it holds that the nonwoven material has been made
form-retaining through a heat treatment. This means that the sheet-form
material that has been made of the respective plastic is brought into the
required shape such as it is shown for the second sheet 2B, after which the
second sheet undergoes a heat treatment so that the second sheet after
cooling becomes form-retaining. In this example, it holds furthermore that
the second sheet is provided with cellulose fibers and/or cellulose filaments.
Accordingly, in that case, the second sheet comprises a combination of the
above-mentioned plastics and cellulose fibers and/or filaments. In this
example, it holds furthermore that the nonwoven material is provided with
the cellulose fibers and/or the cellulose filaments. If this nonwoven material,
as discussed above, consists of the plastic mentioned for at least 50 percent
by weight, it will hold that the nonwoven material furthermore consists of
cellulose for at most 50 percent by weight. If this nonwoven material, as
discussed above, consists of the above-mentioned plastic for at least 60 or at
least 70 percent by weight, it will hold that the nonwoven material
furthermore consists of cellulose for at most 40 or 30 percent by weight,
respectively. The nonwoven material therefore comprises preferably a

combination of plastic and cellulose fibers and/or filaments. The plastic,
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according to the invention, preferably consists of plastic fibers and/or
filaments. In this example, these plastic fibers and/or plastic filaments are
part of the nonwoven material. It is also possible, however, that the plastic
1s present in the second sheet in the form of a coating on the cellulose fibers
and/or the cellulose filaments. In this example, these plastic-coated fibers
and/or plastic-coated filaments are then part of the nonwoven material.

From the examples mentioned it appears that it holds in particular
that the nonwoven material consists for a greater proportion of percents by
weight of the plastic mentioned than of cellulose fibers and/or filaments. In
this example, it holds that the density of the second sheet is in the range of
15-60 g/m2 or in the range of 60-150 g/m2 excluding 60 g/m2, that is, on
balance in the range of 15-150 g/m2. Preferably, however, it holds that the
density of the second sheet is in the range of 70-130 g/m2, more preferably
in the range of 90-120 g/m2. The thickness of the second sheet in this
example is in the range of 50-600 micrometer. Preferably, it holds that the
thickness is in the range of 100-500 micrometer, more particularly in the
range of 150-300 micrometer. The thickness mentioned is schematically
denoted in Fig. 1 and in Fig. 4A with the letter h.

In this example, it holds furthermore that the second sheet within
the contours of the sealing seam is designed to be homogeneously permeable
to a fluid such as water. Also, it holds in this example that the second sheet
within the contours of the sealing seam comprises a smoothly running inner
and outer surface.

In this example, it holds furthermore that the first sheet is of
flexible design. In particular, it holds that the first sheet is made of filtering
paper known per se. Here, it holds in this example that the first sheet 1s
provided with at least 70 percent of cellulose fibers and/or cellulose
filaments. The residual portion of the first sheet may again be made of the
plastics and/or plastic fibers and/or plastic filaments and/or plastic coatings

mentioned in the context of the second sheet. More particularly, it holds
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that the first sheet is provided with at least 80 percent by weight of
cellulose, more preferably with at least 90 percent by weight of cellulose.
The first sheet comprises less than 30 percent by weight of plastic polymers,
preferably of a same kind as mentioned in the context of the second sheet.

The thickness of the first sheet is, for example, 1.4-10 times
smaller than the thickness of the second sheet. The thickness mentioned is
schematically denoted in Fig. 1 with the letter h'.

As can be seen in Fig. 1, it holds that the part of the second sheet
that is within the contours of the sealing seam is of dish-shaped design.
Also, it holds in this example that the first sheet is of flat design. The part of
the second sheet that is within the contours of the sealing seam, as shown in
Fig. 2, has a diameter denoted with d. The diameter of the whole pad is
denoted with D in Fig. 2. Also, this means that the ring-shaped sealing seam
10 has a diameter of (D-d)/2. In this example, D is approximately 74.4 mm
and d is approximately 61 mm. Other dimensions are conceivable for D.

D can be, for instance, in the range of 45-90 mm, preferably 70-80 mm, more
preferably 73-76 mm, in particular approximately 74.4 mm.

According to an alternative, the second sheet can comprise a foil
and/or consist of a foil which is provided with a multiplicity of outflow
openings and is made of a plastic, comprising plastic polymers. The plastic
polymers can comprise PE, PET, PETP, coPET, LLDPE, CPP, PLA and/or
PP. The second sheet can then comprise a first layer which consists at least
substantially of PETP and a second layer which consists at least
substantially of CPP.

In Fig. 2 a system is shown in which the pad of Fig. 1 is used. The
system is provided with a coffee-maker 14 which is provided with a holder
16 for receiving the pad 1. Further, the coffee-maker is provided with a
cover 18 for closing off the holder 16. The coffee-maker is furthermore
provided with fluid means 20, 22 for generating a fluid flow under pressure.

In this example, these fluid means consist of a pump 20 and a storage vessel
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22 which is filled with a fluid, in this example with hot water. The
temperature of the water can be, for example, 70-98 degrees Celsius. To that
end, the storage vessel 22 is provided with a heating element 24. The
storage vessel 22 itself in turn may be filled from a larger storage vessel,
which comprises cold water. This larger storage vessel is not shown in the
drawing. The pump 20, in use, supplies hot water via a duct 26 to an inner
space 28 of the cover 18. A bottom 30 of the cover is provided with a
multiplicity of inflow openings 32. The holder 16 is provided with a bowl-
shaped inner space 36 which is bounded by a bottom 34 of the holder and an
upstanding sidewall 38 of the holder. The bottom consists of an outer
horizontally directed ring-shaped bottom part 40 which adjoins the sidewall
38. Furthermore, the bottom comprises an inner dish-shaped bottom part
42, while the dish-shaped bottom part adjacent the ring-shaped bottom part
slopes downwards in a direction directed away from the sidewall, to the
inside of the holder. The ring-shaped bottom part is provided with an outer
edge 41 which adjoins the sidewall 38 and an inner edge 43 which adjoins
the dish-shaped bottom part 42. The bottom is provided with at least one
outflow opening 44. This outflow opening in this example is located in the
dish-shaped bottom part 42. As shown in Fig. 2, it holds that the pad 1 rests
on the bottom 34, with the second sheet extending along the bottom to near
the upstanding sidewall 38. The sealing seam 10 of the pad then rests on
the ring-shaped bottom part 40. As can be seen, the second sheet has a
shape that corresponds to the shape of the bottom of the holder. The second
sheet here has a smoothly running inner and outer surface within the
sealing seam. In this example, it holds furthermore that in the dish-shaped
bottom part 42 grooves 46 are provided. The grooves extend exclusively
under the beverage preparation product 6 in the pad. In this example, it
holds that the grooves 46 are formed by a multiplicity of projections 54 of
the bottom. Between the upstanding projections 54, the respective grooves

are formed. According to the invention, the grooves may also be differently
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formed, for instance as slots provided in the bottom and extending, for
instance, in radial direction towards the outflow opening 44. The bottom is
at least partly of smooth design and is made of a plastic and/or metal. The
upper side of the tops are smooth, just like the rest of the bottom. In this
example, it holds that the beverage preparation product is ground coffee. As
can be properly seen, the ground coffee 6 forms a coffee bed. The grooves are
under the coffee bed but also within the contours of the coffee bed, i.e.,
within the contours of the positions where the beverage preparation product
is situated in the pad. The dish-shaped bottom part comprises an inner flat
bottom part which is denoted with d' in Fig. 2. As can be seen, the grooves
extend exclusively in this inner bottom part d' which is flat. Further, it
holds that the at least one outflow opening 44 is provided with a nozzle 46
for generating a jet of the beverage as will be further elucidated hereinafter.
To this end, the system is further provided with an impact member 50
which, in use, is impacted by a jet of the beverage made. The working of the
system described up to this point is as follows.

A user will first of all remove the cover 18 for placing the pad 1 of
Fig. 1 in the holder 16 of Fig. 2. Because the pad is provided with the second
sheet 2B which is form-retaining, the pad will of itself slide into the right
position as the pad is positioned in the bottom. The pad is, as 1t were,
self-locating and ends up in the position as shown in Fig. 2. After this, the
holder can be closed off with the cover as shown in Fig. 2. Thereupon a user
operates the control unit 52 of the coffee-maker 14. The result is that the
control unit 52 activates the pump 20. As a result, hot water is supplied
from the storage vessel 22 via the duct 26 to the inner space 28 of the cover
18. This water will leave the cover 18 and flow into the holder via the inflow
openings 32. The consequence is that the water is supplied under pressure
from the upper side of the pad to the first sheet of the pad. The pressure in
this example is 1.1 bar above atmospheric pressure. The hot water will then

penetrate via the first sheet 2A into the inner space of the pad. Here, the hot
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water comes into contact with the ground coffee so that the coffee beverage
is formed. The coffee beverage leaves the coffee pad via the second sheet 2B.
As a result of the second sheet 2B becoming moist, it will form a sealing
with the bottom 34, there where there are no grooves. There where the
grooves are, the beverage will leave the pad. As a result of the grooves
extending exclusively under the coffee bed, bypass is avoided. What is
further avoided is that the hot water forms channels extending in vertical
direction through the coffee bed. Such channels would preclude an optimal
and efficient extraction of the ground coffee. Since, in addition, the grooves
extend in a flat part of the bottom, this enables the second sheet to properly
abut the bottom, so that it's the grooves that determine where the beverage
can flow out of the pad. The beverage proceeds to flow via the grooves to the
outflow opening 44. Because the outflow opening 44 is provided with a
nozzle 47, while moreover it holds that the fluid is supplied to the pad under
pressure, the coffee beverage will be formed into a jet that impacts the
impact surface 50. As a result, the beverage will be atomized in a chamber
62 of the holder which is open at its underside 64. When the beverage 1s
thereupon received in a cup, a beverage is obtained with a fine-bubble foam
layer. After preparation of the beverage, the holder can be opened again by
removing the cover. The pad 1 can then be removed easily in that the second
sheet is still form-retaining.

In this example, it holds that the cover is provided with a sealing
ring 60 which seals fluid-tightly against the upstanding sidewall 38 of the
holder. It is also possible, however, that the upstanding sidewall 38 is
provided with the sealing ring, this sealing ring then sealing against the
cover 18. In this example, the second sheet is of form-retaining design. It is
also possible, however, that the first sheet is also of form-retaining design.
Preferably, it holds here that the first sheet is made of a same material as
the second sheet. More particularly, it holds here that the first sheet and the

second sheet are made from a same sheet or same sheets. In this example,
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the beverage preparation product consists of ground coffee. It is also
conceivable, however, that the beverage preparation product consists of, for
example, tea. (Furthermore, it is possible that the beverage preparation
product consists of a product soluble in fluid or a product that forms a
dispersion such as milk powder and/or cacao for preparing milk or chocolate
milk.) It is also conceivable that the beverage preparation product is
provided with one of the extractable products mentioned or a different type
of extractable product in combination with a fluid-soluble product. The fluid-
soluble product in turn may consist of milk powder or a flavor enhancer.
Also, it is conceivable that the pad is used in a different type of coffee-
maker. Further, in the holder of the coffee-maker of Fig. 2, also a coffee pad
1' according to Fig. 5 may be placed, which is provided with an inner space
which is filled with ground coffee, while the inner space is formed by a top
sheet 2A' and a bottom sheet 2B' which are interconnected adjacent their
longitudinal edges, while the top sheet and the bottom sheet also form an
outer side of the pad and are each made from flexible filtering paper. The
coffee pad 1' and the holder 16 are tailored to each other so that the coffee
pad can be received in the holder for preparing coffee, such that, in use, the
fluid is supplied under pressure to the upper side of the pad and is pressed
through the pad so that the fluid flows through the top sheet whereby in the
pad a coffee extract is formed which proceeds to leave the pad via the bottom
sheet and wherein the coffee extract proceeds to flow out of the holder via
the beverage outflow opening of the holder. The bottom sheet of the pad here
extends over the bottom 34 of the holder up to the upstanding sidewall 38 of
the holder, thereby also forming a sealing with the holder to prevent bypass.
The beverage can leave the pad there where the grooves are. Accordingly,
the invention also concerns a system provided with the coffee-maker, the
pad 1 and the pad 1, allowing a user, as desired, to use the pad 1 or the pad

1' for preparing the beverage.
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Figs. 5a-5f schematically show a method for making the pad as
discussed above.

In Fig. 5a it is shown that a fourth sheet 50 is placed above a mold
52 made of metal. Through, for instance, vacuum suction of the mold cavity
54, the fourth sheet takes the shape of the mold cavity (Fig. 5b). Also,
alternatively, the fourth sheet may be mechanically pressed into the mold
cavity with a stamp 56 (represented in broken lines). Then, in Fig. 5¢, the
fourth sheet is heated with a stamp 58. The fourth sheet is heated to, for
example, 200-400 degrees Celsius. (The fourth sheet may also be heated in
step c. to a temperature of 90-200 degrees Celsius, in particular when the
second sheet is made of PLA.) The plastics in the sheet will thereby liquefy
and/or soften. After this, the stamp 58 is removed and the fourth sheet is
cooled. The sheet has now become form-retaining. The second sheet in this
example will now already have a smoothly running inner and outer surface
within the sealing seam to be formed. Thereupon, the beverage preparation
product 6 is positioned on the fourth sheet (Fig. 5d). Next, a third sheet 60 1s
placed above the fourth sheet 50 and the beverage preparation product. By
means of a ring-shaped heating element 62, the fourth sheet and the third
sheet are welded together (Fig. 5f), whereby the sealing seam 10 is formed.
Next, with a ring-shaped die 64 the pad 1 is cut out. The cut-ouf part of the
fourth sheet 50 then constitutes the second disc-shaped sheet 2B and the
cut-out part of the third sheet 60 then constitutes the first disc-shaped sheet
2A. Accordingly, it holds that in a step a. a set-up of a third sheet, fourth
sheet and the beverage preparation product is made, with the beverage
preparation product situated between the third sheet and the fourth sheet
(Fig. 5e), and then in a step b. the third sheet and the fourth sheet are
joined together (Fig. 5f). Further, it holds that the fourth sheet is heated in
a step c. (Fig. 5¢) and then is cooled 1n a step d. for increasing the bending

stiffness of the fourth sheet.
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Further, it holds that the fourth sheet is heated in step c. to a
temperature of 200-400 degrees Celsius or for instance 90-200 degrees
Celsius. In a step e. the fourth sheet is placed in a mold so that the fourth
sheet obtains a predetermined shape (Fig. 5b), while thereupon step c.

(Fig. 5¢) is carried out. In a step f. the beverage preparation product is
placed on the fourth sheet, preferably while the fourth sheet is already in
the mold (Fig. 5d), whereby step b. is carried out after step f. It also holds in
this example that step c. (Fig. 5c) is carried out before step f. (Fig. 5d). The
third sheet and/or the fourth sheet may during the execution of step b. be
heated to 90-400 degrees Celsius, in particular 90-200 degrees Celsius. Also,
it holds that the fourth sheet and possibly the third sheet is cooled after
carrying out step b.

It is also possible, however, that step b. and step c. are carried out
at the same time. This can be done by leaving out the step of Fig. 5¢ while in
Fig. 5f the mold is heated for carrying out step c.

Such variants are each understood to be within the purview of the
invention. Thus, it is also possible to make the fourth sheet more form-
retaining by calendering it in a step g. before the step according to Fig. 5a is
carried out. After this, the method can be continued as has been discussed
with reference to Figs. 5a-5f. This means that calendering in step g. is
carried out before step a. and step b. It is also possible that only the steps of
Figs. 5a, 5b, 5d, 5e, and 5f are carried out. Accordingly, the step c. of heating
and the step d. of cooling are then omitted.

Also, still other embodiments of the pad are conceivable.

The invention is by no means limited to the embodiments outlined.
Thus, the second sheet can also comprise a foil and/or consist of a foil which
is provided with a multiplicity of outflow openings and is made of a plastic.
The outflow openings can for instance be circular and have a diameter of
0.15-0.6 mm. The plastic may be of a kind as discussed above. Also, it is

conceivable that the second sheet comprises a first layer which consists at
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least substantially of PETP and a second layer which consists at least
substantially of CPP. By heating the foil of the above-outlined kinds and
bringing it in a desired shape and/or by appropriately choosing the
thickness of the foil, the form retention of the second sheet can be adjusted
to the desired level. Production of the pad can then take place as has been
discussed with reference to Fig. 5. Also, the second sheet may be composed
from such a foil and a layer of nonwoven material, such as, for example,
filtering paper. This layer of nonwoven material can also consist of the
nonwoven material which has been discussed above for the second sheet of
the pad according to Fig. 1. This layer may be bonded to the foil by, for
instance, heating. In addition, it holds for each of the above-outlined
embodiments that the beverage preparation product may be tamped down
and/or condensed, and thereby contributes to the form retention of the pad.
Such tamping down and/or compaction may be carried out, for instance, in
the situation of Fig. 5d, after which the pad is closed with the first sheet as
discussed for Figs. 5e and 5f. In each embodiment the beverage preparation
product may be provided with ground coffee.

In addition, the second sheet may also be designed of different
materials. Thus the second sheet may be made of a polyester fiber, in
particular of Smash™ material. Preferably, it holds that the second sheet is
made of SMASH™ 150 g/m2. Preferably, it holds here that the thickness of
the second sheet is 250-450 pm, preferably 300-400 pm, more preferably
350 pum.

Also, it is possible that the second sheet is made of Polylactic Acid
(PLA) fibers. Such PLA fibers are for instance described in WO 2012/027539.
Preferably, it holds that the second sheet is made of PLA 60-120 g/m2, more
preferably PLA 90 or 100 g/m2. In particular, furthermore, it may hold that
the thickness of the sheet made of PLA is 100-600 pm (micrometer).

PCT/NL2013/050510
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In particular, it holds furthermore that the second sheet is made of
100% Polylactic Acid (PLA) fibers and derivatives so that the second sheet 1s
completely biodegradable after use. It preferably holds here that the second
sheet is made of PLA fibers having a melting point of 145-175 degrees
Celsius and PLA fibers having a melting point of 105-165 degrees Celsius.

A combination of these two types of fibers provides on the one hand form
retention of the second sheet and on the other coherence between the fibers.

According to an alternative, however, it holds that the second sheet
consists for x% of Polylactic Acid (PLA) fibers and for (1-x)% of paper, with x
being in the range of 50-80, preferably in the range of 60-70, more
preferably approximately equal to 65. In particular it holds here that the
PLA fibers have a melting point of 105-165 degrees Celsius.

In each of the cases outlined above, the fibers can have a length of
2-90 mm. Also, the fibers may be 0.6-6.0 denier. In particular, it holds that
the first sheet is of more transparent design than the second sheet. The first
sheet can then have the properties of the top sheet as discussed in EP 2 424
794. Also, it may hold that the second sheet is of at least substantially
opaque design.

In each of the embodiments outlined, the second sheet may have a
smoothly running inner and outer surface within the sealing seam.
However, in each of the above-outlined embodiments the second sheet may
also be so configured as to be provided with at least one groove or a
multiplicity of grooves to increase form retention of the second sheet, with
the grooves 80 extending, for instance, in radial direction of the pad and/or
with the at least one groove 90 constituting a circumferential groove closed
upon itself, extending around an axial axis of the pad, for example in the
sealing seam (groove 90.1) or in the second sheet outside the sealing seam so
that the groove (90.2) has a smaller diameter than the sealing seam. This is
shown in Fig. 6 in which a view of the second sheet is shown. The radial

grooves 80 extend to near the sealing seam 10. It is also conceivable,
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however, that the radial grooves extend into the sealing seam 10 (indicated
for one groove 80.1). The grooves in this example have a V-shaped cross
section. Other shapes, such as a U-shaped cross section, are also possible.
By providing the mold 52 with such grooves and providing the stamp 56

5  with ribs corresponding to these grooves, the fourth sheet and hence the
second sheet can be provided with the respective grooves 80, 90 by carrying
out with such a mold and stamp, as desired, one of the methods which have

been discussed with reference to Fig. 5.
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CLAIMS

1. A pad for use in a coffee-maker for preparing 1 or 2 cups of beverage,
provided with an envelope with an inner space which is filled with a
beverage preparation product for preparing the beverage, wherein the
beverage preparation product comprises a product to be extracted with a
fluid (and/or a product soluble in a fluid), wherein the envelope is formed by
a first disc-shaped sheet and a second disc-shaped sheet which are
interconnected adjacent their longitudinal edges, wherein the
interconnected parts of the first sheet and the second sheet form a sealing
seam and wherein the first sheet and the second sheet each form a filter
which can pass a fluid and which forms a barrier to the beverage
preparation product, wherein, in use, with the coffee-maker a fluid such as
water is supplied, under pressure, to the pad so that the fluid is pressed
through the pad for obtaining the beverage which thereupon leaves the pad,

characterized in that the second sheet is of form-retaining design.

2. A pad according to claim 1, characterized in that the first sheet
forms a filter which can pass a fluid for preparing the beverage from outside
the pad to the inner space and which forms a barrier to the product to be
extracted and that the second sheet forms a filter which can pass a beverage
formed in the inner space of the pad and which forms a barrier to the
product to be extracted, wherein, in use, with the coffee-maker a fluid such
as water is supplied under pressure to the first sheet of the pad so that the
fluid is pressed via the first sheet through the pad for obtaining a beverage

which thereupon leaves the pad via the second sheet.

3. A pad according to any one of the preceding claims, characterized

in that the second sheet also remains form-retaining when a fluid such as
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the beverage is caused to flow through it, while the fluid can have a
temperature of at most 80 degrees Celsius, more particularly at most

90 degrees Celsius and preferably at most 99 degrees Celsius.

4. A pad according to any one of the preceding claims, characterized

in that the second sheet comprises a thermoplastic material.

5. A pad according to any one of the preceding claims, characterized
in that the second sheet also remains form-retaining when it comes into
contact with a fluid having a temperature of 80 degrees Celsius, more

particularly of 90 degrees Celsius and preferably of 99 degrees Celsius.

6. A pad according to any one of the preceding claims, characterized
in that the second sheet consists of a plastic for at least 50-70 percent by
weight excluding 70 percent by weight or for at least 70 percent by weight;
and preferably consists of a plastic for at least 60-70 percent by weight
excluding 70 percent by weight or for at least 70 percent by weight, while in

particular the plastic consists of plastic fibers and/or plastic filaments.

7. A pad according to claim 6, characterized in that the second sheet
consists of a plastic for at least 70 percent by weight, preferably for at least
80 percent by weight and more preferably for at least 90 percent by weight,
while in particular the plastic consists of plastic fibers and/or plastic

filaments.

8. A pad according to any one of the preceding claims, characterized
in that the second sheet consists of a plastic for 50-70 percent by weight
excluding 70 percent by weight or for 70-100 percent by weight; more
preferably consists of a plastic for 60-70 percent by weight excluding 70
percent by weight or for 70-100 percent by weight, still more preferably
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consists of a plastic for 70-100 percent by weight, in particular consists of
plastic for 75-95 percent by weight, and more particularly consists of plastic
for 80-95 percent by weight, while in particular the plastic consists of plastic

fibers and/or plastic filaments.

9. A pad according to any one of the preceding claims, characterized

in that the second sheet is made of a porous material.

10. A pad according to any one of the preceding claims, characterized

in that the second sheet is made of a nonwoven material.

11. A pad according to claim 7 or 8 and according to claim 10,
characterized in that the nonwoven material is made of the plastic and/or
that the plastic is present in at least a part of the nonwoven material in the
form of fibers and/or filaments which, at least for a part, are made of the
plastic, more particularly in the form of plastic fibers and/or plastic
filaments, still more particularly in the form of cellulose fibers and/or

cellulose filaments which are provided with a plastic coating.

12. A pad according to any one of the preceding claims 7, 8 or 11,
characterized in that the second sheet is furthermore made of cellulose
fibers and/or cellulose filaments, more particularly that the second sheet for
the rest is made from cellulose fibers and/or cellulose filaments and/or that
the nonwoven material according to claim 11 is furthermore made of
cellulose fibers and/or cellulose filaments, more particularly that the second

sheet for the rest is made from cellulose fibers and/or cellulose filaments.

13. A pad according to any one of the preceding claims 7, 8, 11 or 12,
characterized in that the second sheet is built up from a plurality of layers

of material which are bonded together, more particularly that the second
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sheet comprises a first layer which consists at least substantially of cellulose
fibers and/or cellulose filaments and a second layer which is made partly of

the plastic and partly from cellulose fibers and/or cellulose filaments.

14. A pad according to any one of the preceding claims, characterized
in that the second sheet is made more form-retaining by means of

calendering.

15. A pad according to any one of the preceding claims, characterized
in that the density of the second sheet is in the range of 15-60 g/m2 or in the
range of 60-200 g/m2 excluding 60 g/m2, preferably in the range of

70-150 g/m2 and more preferably in the range of 90-120 g/m2.

16. A pad according to any one of the preceding claims, characterized
in that the thickness of the second sheet is in the range of 50-400 pm or in
the range of 400-500 um excluding 400 pm, preferably in the range of
100-500 pm, more preferably in the range of 110-350 um and still more
preferably in the range of 150-300 um.

17 A pad according to any one of the preceding claims, characterized

in that the form retention of the second sheet according to a test is

expressed in a force, measured during the test, that is exerted on the second
sheet, the test being carried out on the second sheet as such, that is, on the
pad without the first sheet and the beverage preparation product, wherein:
for carrying out the test, the second sheet as such, that is, the pad without
the first sheet and the beverage preparation product but with preservation of
its shape such as when the second sheet forms part of the pad, is laid on a
horizontal surface, such that the second sheet is supported by its longitudinal

edge on the horizontal surface, the horizontal surface provided with an
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elongated groove having a width of 30 mm, and the second sheet overlying
the groove symmetrically with respect to the groove and supported on
opposite sides of the groove on the horizontal surface, wherein in carrying out
the test use is made of a knife having a length corresponding to the diameter
of the pad, a cutting face of the knife having a thickness of 3 mm and a length
direction of the cutting face extending in horizontal direction in a length
direction of the groove, wherein, for testing, the knife from a position above
the pad is moved down in vertical direction with a constant speed of 100
mm/minute, a center of the cutting face situated, viewed in vertical direction,
above a center of gravity of the second sheet, and wherein from the moment
that the knife touches the second sheet the force in units Newton is measured
that the knife experiences as a result of the deforming of the pad by the knife
as the knife moves down, and wherein moving down is continued until the
cutting face of the knife is in the groove at a 12 mm depth with respect to the
horizontal surface, and wherein a measured highest force is the measure of
the bending stiffness of the second sheet; and wherein the measured highest

force is in the range of 0.2-4 Newton, and/or is greater than 1 Newton; and

18. A pad according to claim 15 and claim 16 and in particular

according to claim 17.

19. A pad according to any one of the preceding claims, characterized in
that the pad is of disc-shaped design, while the longitudinal edges of the first
sheet and the second sheet are each in a flat plane, have the shape of a circle
and have a diameter within the range of 45-90 mm, preferably 70-80 mm,

more preferably 73-76 mm, in particular of approximately 74.4 mm.

20. A pad according to claims 17 and 19, characterized in that the
longitudinal edge of the second sheet at commencement of the test abuts

wholly fittingly against the horizontal surface.
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21. A pad according to any one of the preceding claims, characterized
in that the second sheet within the contours of the sealing seam is designed

to be homogeneously permeable to a fluid such as water.

22. A pad according to any one of the preceding claims, characterized
in that the second sheet comprises a foil and/or consists of a foil which is

provided with a multiplicity of outflow openings and is made of a plastic.

23. A pad according to any one of the preceding claims 7, 8, 11, 12, 13
or 22, characterized in that the plastic consists of plastic polymers or

comprises plastic polymers, wherein the plastic polymers comprise PE, PET,

PETP, coPET, LLDPE, CPP, PLA and/or PP.

24. A pad according to claim 23, characterized in that the second sheet
comprises a first layer at least substantially consisting of PETP and a

second layer at least substantially consisting of CPP.

25. A pad according to any one of the preceding claims, characterized
in that the second sheet within the contours of the sealing seam comprises a

smoothly running inner and outer surface.

26. A pad according to any one of the preceding claims 1-24,
characterized in that the second sheet is shaped such that it is provided
with at least one groove or a multiplicity of grooves to increase the form
retention of the second sheet, the grooves for instance extending in radial
direction of the pad and/or the at least one groove constituting a
circumferential groove closed upon itself, extending around an axial axis of

the pad, for instance in the sealing seam or in the second sheet outside the
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sealing seam so that the groove has a smaller diameter than the sealing

seam.

217. A pad according to any one of the preceding claims, characterized
in that the second sheet is made of a polyester fiber, in particular of

Smash™ material.

28. A pad according to claim 27, characterized in that the second sheet
is made of Smash™ 150 g/m2.

29. A pad according to claim 27 or 28, characterized in that the
thickness of the second sheet is 250-450 um, preferably 300-400 um, more
preferably 350 pm.

30. A pad according to any one of the preceding claims 1-26,
characterized in that the second sheet is made of Polylactic Acid (PLA)
fibers.

31. A pad according to claim 30, characterized in that the second sheet
is made of PLA 60-120 g/m2, preferably PLA 70-100 g/m2, more preferably
PLA 90 or 100 g/m2.

32. A pad according to claim 30 or 31, characterized in that the
thickness of the second sheet is 100-600 um.

33. A pad according to claim 30, 31 or 32, characterized in that the
second sheet is made of 100% Polylactic Acid (PLA) fibers and possibly
derivatives, so that the second sheet is at least substantially completely

biodegradable after use.
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34. A pad according to claim 30, 31 or 32, characterized in that the
second sheet consists for x% of Polylactic Acid (PLA) fibers and for (1-x)% of
paper, with x being in the range of 50-80, preferably in the range of 60-70,
more preferably approximately equal to 65, while in particular the PLA
fibers have a melting point of 105-165 degrees Celsius.

35. A pad according to any one of claims 30-34, characterized in that
the fibers have a length of 2-90 mm.

36. A pad according to any one of claims 30-34, characterized in that
the fibers are 0.6-60 denier.

317. A pad according to any one of claims 30-36, characterized in that
the second sheet is made of PLA fibers have a melting point of 145-175
degrees Celsius and PLA fibers have a melting point of 105-165 degrees

Celsius.

38. A pad according to any one of the preceding claims, characterized
in that the second sheet is made more form-retaining by means of a heat

treatment.

39. A pad according to any one of the preceding claims, characterized

in that the first sheet is made of filtering paper.

40. A pad according to any one of the preceding claims, characterized

in that the first sheet is of more transparent design than the second sheet.

41. A pad according to any one of the preceding claims, characterized

in that the second sheet is of at least substantially opaque design.
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42 A pad according to any one of the preceding claims, characterized
in that the first sheet is preferably provided with cellulose fibers and/or that
the first sheet is provided with at least 70% by weight of cellulose, more
preferably with at least 80% by weight of cellulose, still more preferably

" with at least 90% by weight of cellulose, while possibly the first sheet for the

rest is made of a plastic, preferably of a same kind as mentioned in claim 16
and/or that the first sheet comprises less than 30% of plastic polymers,

preferably of a same kind as mentioned in claim 11.

43 A pad according to any one of the preceding claims, characterized

in that the first sheet is of flexible design.

44, A pad according to any one of the preceding claims 1-42,
characterized in that the first sheet is of form-retaining design and 1s
preferably made of a same material as the second sheet, more particularly
that the first sheet and the second sheet are made from a same sheet or

same kind of sheets.

45. A pad according to any one of the preceding claims, characterized

in that the envelope bounds the inner space.

46. A pad according to any one of the preceding claims, characterized
in that the part of the second sheet that is within the contours of the sealing
seam is of dish-shaped design while in particular the first sheet is of flat

design.

47, A pad according to any one of the preceding claims, characterized

in that the extractable product consists of ground coffee while in particular
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the ground coffee is condensed to a hard cake and/or that the extractable

product is condensed to a hard cake.

48. A pad according to any one of the preceding claims, characterized
in that the beverage preparation product consists of a product to be

extracted, more particularly of ground coffee.

49. A system provided with a pad according to any one of the preceding
claims and a coffee-maker, wherein the coffee-maker is provided with a
holder for receiving the pad, a cover for closing off the holder, and fluid
means for generating a fluid flow under pressure, wherein the holder is
provided with at least one beverage outflow opening and the cover is
provided with at least one fluid inflow opening which are in fluid
communication with the fluid means for supplying the fluid flow to the fluid
openings so that the fluid is supplied under pressure to the first sheet of the
pad so that the fluid is pressed through the pad for the preparation of the
beverage in the pad, the beverage leaving the pad via the second sheet to

proceed to leave the holder via the at least one beverage outflow opening.

50. A system according to claim 49, characterized in that a fluid
sealing is present between the second sheet and the bottom of the holder,
which fluid sealing prevents the fluid which is supplied to the first sheet of

the pad from flowing around the pad to the beverage outflow opening.

51. A system according to claim 49 or 50, characterized in that the
holder is provided with a bowl-shaped inner space, which is bounded by the
bottom and an upstanding sidewall of the holder, wherein the bottom
consists of an outer horizontally directed ring-shaped bottom part which
adjoins the sidewall and an inner dish-shaped bottom part which adjoins an

inner edge of the ring-shaped bottom part, wherein the dish-shaped bottom
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part adjacent the ring-shaped bottom part slopes downwards in a direction
directed away from the sidewall and to the inside of the holder and wherein
the at least one beverage outflow opening is provided in the dish-shaped

bottom part.

52. A system according to claim 51, characterized in that the ring-

shaped bottom part is directed horizontally.

53. A system according to claim 51 or 52, characterized in that an
underside of the sidewall is connected with the ring-shaped bottom part

adjacent an outer edge of the ring-shaped bottom part.

54, A system according to any one of claims 51-53, characterized in
that the pad rests on the bottom, while the second sheet extends along the

bottom to near the upstanding wall.

55. A system according to any one of claims 51-54, characterized in

that the sealing seam of the pad rests on the ring-shaped bottom part.

56. A system according to any one of claims 51-55, characterized in
that the second sheet has a shape corresponding to the shape of the bottom
of the holder.

57. A system according to any one of claims 51-56, characterized in
that in the dish-shaped bottom part grooves are provided which form a fluid
path to the at least one beverage outflow opening, while the grooves extend

exclusively under the beverage preparation product in the pad.
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58. A system according to claim 57, characterized in that the
dish-shaped second bottom part comprises an inner flat bottom part, with

the grooves provided in the inner flat bottom part.

59. A system according to any one of the preceding claims 57-58,
characterized in that a fluid sealing is present between the second sheet and
the bottom of the holder, there where the bottom is not provided with
grooves, which fluid sealing prevents the fluid which is supplied to the first
sheet of the pad from flowing around the pad to the beverage outflow

opening.

60. A system according to any one of claims 49-59, characterized in
that the at least one outflow opening is provided with a nozzle for

generating a jet of the beverage.

61. A system according to claim 60, characterized in that the system 1s
further provided with an impact surface which is impacted by the jet for
beating air into the beverage to obtain a beverage with a fine-bubble foam

layer.

62. A system according to any one of claims 49-61, characterized in
that the fluid is supplied to the first sheet with a pressure of 0.9-1.5 bar

above atmospheric pressure.

63. A system according to any one of the preceding claims 49-62,
characterized in that a bottom of the holder is made of a hard plastic or

metal and is of smooth design.

64. A system according to any one of the preceding claims 49-63,

characterized in that the system is further provided with a coffee pad
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provided with an inner space which is filled with ground coffee, wherein the
inner space is formed by a first sheet and a second sheet which are
interconnected adjacent their longitudinal edges, wherein the first sheet and
the second sheet also form an outer side of the pad and are each made of
flexible filtering paper and wherein the coffee pad and the holder are
tailored to each other so that the coffee pad can be received in the holder for
preparing coffee, wherein the second sheet extends over a bottom of the
holder and wherein, in use, the fluid is supplied under pressure to the first
sheet of the pad and is pressed through the pad so that the fluid flows
through the first sheet, whereby in the pad a coffee extract is formed which
proceeds to leave the pad via the second sheet and wherein the coffee
extract proceeds to flow out of the holder via the beverage outflow opening of
the holder, wherein preferably the first sheet is of flat design and the second
sheet has the shape of the bottom.

65. Use of a pad according to any one of the preceding claims 1-48,
wherein the pad is placed in a holder which is provided with at least one
beverage outflow opening, the holder with the pad therein is closed off with
a cover which is provided with at least one fluid inflow opening, and a fluid
is supplied under pressure to the at least one fluid inflow opening so that
the fluid is supplied via the first sheet to the beverage preparation product
in the pad for preparing the beverage and wherein the beverage leaves the
pad via the second sheet, wherein the beverage proceeds to leave the holder

via the at least one beverage outflow opening.

66. Use according to claim 65, characterized in that a fluid sealing is
present between the second sheet and the bottom of the holder, which fluid
sealing prevents the fluid which is supplied to the first sheet of the pad from

flowing around the pad to the beverage outflow opening.
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67. Use of a pad according to claim 65 or 66, characterized in that the
holder is provided with a bowl-shaped inner space which is bounded by a
bottom of the holder and an upstanding sidewall of the holder, wherein the
bottom is provided with an outer ring-shaped bottom part which adjoins the
sidewall and an inner dish-shaped bottom part which adjoins an inner edge
of the ring-shaped bottom part, wherein the dish-shaped bottom part
adjacent the ring-shaped bottom part slopes downwards in a direction
directed away from the sidewall and to the inside of the holder and wherein
the at least one beverage outflow opening is provided in the dish-shaped

bottom part.

68. Use of the pad according to claim 67, characterized in that the
ring-shaped bottom part is directed horizontally.

69. Use of the pad according to claim 67 or 68, characterized in that an
underside of the sidewall is connected with the ring-shaped bottom part

adjacent an outer edge of the ring-shaped bottom part.

70. Use of the pad according to any one of claims 67-69, characterized
in that the pad rests on the bottom, while the second sheet extends along

the bottom to near the upstanding wall.

71. Use of the pad according to any one of claims 67-70, characterized

in that the sealing seam of the pad rests on the ring-shaped bottom part.

72. Use of the pad according to any one of claims 67-71, characterized
in that the second sheet has a shape corresponding to the shape of the
bottom of the holder.

PCT/NL2013/050510
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73. Use of the pad according to any one of claims 67-72, characterized
in that in the dish-shaped bottom part grooves are provided which form a
fluid path to the at least one beverage outflow opening, while the grooves

extend exclusively under the beverage preparation product in the pad.

74. Use of the pad according to claim 73, characterized in that the
dish-shaped second bottom part comprises an inner flat bottom part, with

the grooves provided in the inner flat bottom part.

75. Use of the pad according to any one of the preceding claims 73-74,
characterized in that a fluid sealing is present between the second sheet and
the bottom of the holder, there where the bottom is not provided with
grooves, which fluid sealing prevents the fluid which is supplied to the first
sheet of the pad from flowing around the pad to the beverage outflow

opening.

76. Use of the pad according to any one of claims 65-75, characterized

in that a jet is formed of the beverage leaving the holder.

77. Use of the pad according to claim 76, characterized in that the jet
impacts an impact surface for beating air into the beverage, after which the

beverage is received in a cup as a beverage with a fine-bubble foam layer.

78. Use of the pad according to any one of claims 65-77, characterized
in that the fluid is supplied to the first sheet with a pressure of 0.9-1.5 bar

above atmospheric pressure.

79. Use according to any one of the preceding claims 65-78,
characterized in that a bottom of the holder is made of a hard plastic or

metal and is of smooth design.
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80. Use according to any one of the preceding claims 65-79,
characterized in that, as desired, use is made of the pad according to any
one of claims 1-30 or a coffee pad provided with an inner space which is
filled with ground coffee, wherein the inner space is formed by a first sheet
and a second sheet which are interconnected adjacent their longitudinal
edges, wherein the first sheet and the second sheet also form an outer side
of the pad and are each made of flexible filtering paper and wherein the
coffee pad and the holder are tailored to each other so that the coffee pad
can be received in the holder for preparing coffee, wherein the second sheet
extends over a bottom of the holder and wherein, in use, the fluid is supplied
under pressure to the first sheet of the pad and is pressed through the pad
so that the fluid flows through the first sheet, whereby in the pad a coffee
extract is formed which proceeds to leave the pad via the second sheet and
wherein the coffee extract proceeds to flow out of the holder via the beverage
outflow opening of the holder, while preferably the first sheet is of flat
design and the second sheet has the shape of the bottom.

81. A method for preparing a beverage with a pad according to any one
of the preceding claims 1-48, wherein the pad is placed in a holder which 1s
provided with at least one beverage outflow opening, the holder with the
pad therein is closed off with a cover which is provided with at least one
fluid inflow opening, and a fluid is supplied under pressure to the at least
one fluid opening so that the fluid is supplied via the first sheet to the
beverage preparation product in the pad for preparing the beverage and
wherein the beverage leaves the pad via the second sheet, wherein the
beverage proceeds to leave the holder via the at least one beverage outflow

opening.
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82. A method according to claim 81, characterized in that a fluid
sealing is present between the second sheet and the bottom of the holder,
which fluid sealing prevents the fluid which is supplied to the first sheet of

the pad from flowing around the pad to the beverage outflow opening.

83. A method according to claims 81-82, characterized in that the
holder is provided with a bowl-shaped inner space which is bounded by a
bottom of the holder and an upstanding sidewall of the holder, wherein the
bottom is provided with an outer ring-shaped bottom part which adjoins the
sidewall and an inner dish-shaped bottom part which adjoins an inner edge
of the ring-shaped bottom part, wherein the dish-shaped bottom part
adjacent the ring-shaped bottom part slopes downwards in a direction
directed away from the sidewall and to the inside of the holder and wherein
the at least one beverage outflow opening is provided in the dish-shaped

bottom part.

84. A method according to claim 83, characterized in that the
ring-shaped bottom part is directed horizontally.

85. A method according to claim 83 or 84, characterized in that an
underside of the sidewall is connected with the ring-shaped bottom part

adjacent an outer edge of the ring-shaped bottom part.

86. A method according to any one of claims 83-85, characterized in
that the pad rests on the bottom, while the second sheet extends along the

bottom to near the upstanding wall.

87. A method according to any one of claims 83-86, characterized in

that the sealing seam of the pad rests on the ring-shaped bottom part.
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88. A method according to any one of claims 83-87, characterized in
that the second sheet has a shape corresponding to the shape of the bottom
of the holder.

89. A method according to any one of claims 83-88, characterized in
that in the dish-shaped bottom part grooves are provided which form a fluid
path to the at least one beverage outflow opening, while the grooves extend

exclusively under the beverage preparation product in the pad.

90. A method according to claim 89, characterized in that the
dish-shaped second bottom part comprises an inner flat bottom part, while

the grooves are provided in the inner flat bottom part.

91. A method according to any one of the preceding claims 89 or 90,
characterized in that a fluid sealing is present between the second sheet and
the bottom of the holder, there where the bottom is not provided with
grooves, which fluid sealing prevents the fluid which 1s supplied to the first
sheet of the pad from flowing around the pad to the beverage outflow

opening.

92. A method according to any one of claims 81-91, characterized in

that a jet is formed of the beverage leaving the holder.

93. A method according to claim 92, characterized in that the jet
impacts an impact surface for beating air into the beverage, after which the

beverage is received in a cup as a beverage with a fine-bubble foam layer.

94. A method according to any one of claims 81-93, characterized in
that the fluid is supplied to the first sheet with a pressure of 0.9-1.5 bar

above atmospheric pressure.
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95. A method according to any one of the preceding claims 81-94,
characterized in that a bottom of the holder is made of a hard plastic or

metal and is of smooth design.

96. A method according to any one of the preceding claims 81-95,
characterized in that, as desired, use is made of the pad according to any
one of claims 1-42 or a coffee pad provided with an inner space which 1s
filled with ground coffee, wherein the inner space is formed by a first sheet
and a second sheet which are interconnected adjacent their longitudinal
edges, wherein the first sheet and the second sheet also form an outer side
of the pad and are each made of flexible filtering paper and wherein the
coffee pad and the holder are tailored to each other so that the coffee pad
can be received in the holder for preparing coffee, wherein the second sheet
extends over a bottom of the holder and wherein, in use, the fluid is supplied
under pressure to the first sheet of the pad and is pressed through the pad
so that the fluid flows through the first sheet, wherein in the pad a coffee
extract is formed which proceeds to leave the pad via the second sheet and
wherein the coffee extract proceeds to flow out of the holder via the beverage
outflow opening of the holder, while preferably the first sheet is of flat
design and the second sheet has the shape of the bottom.

97. A method for making a pad according to any one of the preceding
claims 1-48, wherein in step a. a set-up of a third sheet, fourth sheet and the
beverage preparation product is made, with the beverage preparation
product situated between the third sheet and the fourth sheet, and then in
step b. the third sheet and the fourth sheet are joined together, thereby
forming the sealing seam so that the beverage preparation product is
included in the inner space, wherein the third sheet is made of the same

material as the first sheet and wherein the fourth sheet is made of the same
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material as the second sheet, characterized in that the fourth sheet 1s
heated in a step c. and then is cooled in a step d. for increasing the bending

stiffness of the fourth sheet.

98. A method according to claim 97, characterized in that the fourth
sheet is heated in step c. to a temperature of 200-400 degrees Celsius.

99, A method according to claim 98, characterized in that the fourth
sheet is heated in step c. to a temperature of 90-200 degrees Celsius, in

particular when the second sheet is made of PLA.

100. A method according to any one of claims 97-99, characterized in
that in a step e. the fourth sheet is placed in a mold so that the fourth sheet

obtains a predetermined shape.

101. A method according to claim 100, characterized in that the fourth
sheet upon carrying out step e. obtains the shape according to claim 46 or

claim 56, while thereupon step c. is carried out.

102. A method according to claim 101, characterized in that the fourth
sheet upon carrying out step e. further obtains the shape according to claim

25 or 26.

103. A method according to claim 100, 101 or 102, characterized in that
the beverage preparation product in a step f. is placed on the fourth sheet,
preferably while the fourth sheet is already in the mold, and that step b. is

carried out after step f.

104. A method according to claim 103, characterized in that step c. 18

carried out after step f.
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105. A method according to any one of the preceding claims 92-100,
characterized in that the third sheet and/or the fourth sheet during the
carrying out of step b. is heated to 90-400 degrees Celsius, in particular
90-200 degrees Celsius.

106. A method according to any one of the preceding claims 97-105,
characterized in that the fourth sheet and possibly the third sheet is cooled
after carrying out step b.

107. A method for making a pad according to any one of the preceding
claims 1-48, wherein in step a. a set-up of a third sheet, fourth sheet and the
beverage preparation product is made, with the beverage preparation
product situated between the third sheet and the fourth sheet, and then in
step b. the third sheet and the fourth sheet are joined together, thereby
forming the sealing seam so that the beverage preparation product is
included in the inner space, wherein the third sheet is made of the same
material as the first sheet and wherein the fourth sheet is made of the same
material as the second sheet, characterized in that the fourth sheet is
calendered in a step g. for increasing the bending stiffness of the fourth

sheet, wherein step g. is carried out before step a. and before step b.

108. A method according to claim 107, characterized in that the fourth
sheet is heated in a step c. and then cooled in a step d. for increasing the

bending stiffness of the fourth sheet.

109. A method according to claim 108, characterized in that the fourth
sheet is heated in step c. to a temperature of 200-400 degrees Celsius.
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110. A method according to claim 109, characterized in that the fourth
sheet is heated in step c. to a temperature of 90-200 degrees Celsius, in

particular when the second sheet is made of PLA.

111. A method according to any one of claims 107-110, characterized in
that in a step e. the fourth sheet is placed in a mold so that the fourth sheet

obtains a predetermined shape.

112. A method according to claim 111, characterized in that the fourth
sheet upon carrying out step e. obtains the shape according to claim 46 or

claim 56, while thereupon step c. 1s carried out.

113. A method according to claim 112, characterized in that the fourth
sheet upon carrying out step e. further obtains the shape according to claim

25 or 26.

114. A method according to claim 111, 112 or 113, characterized in that
the beverage preparation product in a step f. is placed on the fourth sheet,
preferably while the fourth sheet is already in the mold, and that step b. is

carried out after step f.

115. A method according to claim 114, characterized in that step c. is

carried out after step f.

116 A method according to any one of the preceding claims 107-115,
characterized in that the third sheet and/or the fourth sheet during the
carrying out of step b. is heated to 90-400 degrees Celsius, in particular
90-200 degrees Celsius.
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117. A method according to any one of the preceding claims 107-116,
characterized in that the fourth sheet and possibly the third sheet are cooled
after carrying out step b.
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