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{§7) Abstract: This invention relates to an apparatus for
preparing a coffee extract with a fine-bubble froth layer,
provided with at Jeast one inlet (2) to which coffee extract
is supplied, at Jeast one outlet (4.1; 4.2) for dispensing the
coffee extract with the fine-bubble froth layer and at least
one liquid flow path extending from the at least one inlet
(2) to the at least one outlet (4.1; 4.2) and along which,
in use, the coffee extract flows from the at least one inlet
(2) to the at least one outlet (4.1; 4.2), while in the liquid
flow path a liquid impact surface (12) is included and the
at Jeast one inlet is provided with at least one spout open-
ing for generating at least one coffee extract jet which, in
use, squirts fo the Jiquid impact surface when the coffee
extract is supplied to the at least one inlet. According to
the invention, the impact surface (12) is provided with a
ronghened surface structure.
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Title: Apparatus for preparing a coffee extract with a fine-bubble froth
layer using a rough impact surface.

This invention relates to an apparatus for preparing a coffee extract
with a fine-bubble froth layer, provided with at least one inlet to. which
coffee extract is supplied, at least one outlet for dispensing the coffee extract
with the fine-bubble froth layer and at least one liquid flow path extending
from the at least one inlet to the at least one outlet and along which, in use,
the coffee extract flows from the at least one inlet to the at least one outlet,
while in the liguid flow path a liquid im}}act surface is included and the at

least-one inlet is provided with at least one spout opening for generating at

least one coffee extract jet which, in use, squirts to the liquid impaéi: surface

when the coffee extract is éupplied to the at least one inlet.

Such an apparafus is known per se from the European patent
application no. 0 878 158. In the known apparatus, in the liquid flow path a
receiving reservoir is included with an upright sidewall and a bottom, the
bottom of the receiving réservoir forming the impact surface, so that the
coffee extract jet, in ﬁse, squirts into the receiving reservoir. Upon the coffee
extract jet squirting into the receiving reservoir, a fine-bubble froth layer
(alsb called café créme} will be formed as a result of the impingement of the

coffee extract jet on the impact surface and in particular through

impingement of the coffee extract jet on the liquid surface of a layer of coffee

extract located in the ;‘eceiving reservoir and previously supplied to the
receiving reservoir. A café créme comprises air-filled coffee bubbles floating
on. the coffee surface, here called the fine-bubble ﬁoth layer. The coffee
extract with the thus formed fine-bubble froth layer in the receiving
reservoir will subsequently flow from the receiving reservoir to the at least
one outlet and can thus be supplied to a holder for coffee, such as, for
instance, a cup. '

Although the apparatus is most satisfactory, there is the wish to still

further improve the apparatus, such that an even more predictable fine-
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_bubble froth layer is formed. By this is meant that the fine-bubble froth

layer has a uniform character, the variation of the large ones of the bubbles
in the froth layer being relatively small. By this is additionally meant that
the relevant fine-bubble froth layer is dispensed in a uniformly repeated
manner. In other words, when preparing a new amount of coffee extract

with a fine-bubble froth layer, it will be at least substantially the same as

" an amount of coffee extract with a fine-bubble froth layer previously

prepared by means of the apparatus. Furthermore, there is the wish to be
able to generate the coffee extract with the fine-bubble froth layer in a

manner in which the coffee extract jet may possibly have a smaller flow rate

than the coffee extract jet in the known apparatus without adversely ;
affecting the properties of the fine-bubble froth layer. This has the

advantage that at the inlet a lower pressure is sufficient so that leakage less

easily occurs. )

The variation of the flow rate, more in ﬁarticular the increase in flow
rate, may be a result of, for insfance, ageiﬁg of the apparatus. The
apparatus is often provided with known per se means to suﬁply coffee
extract to the inlet under pressure. These known per se means, such as a
Neapolitan apparatus or an apparatus comprising a pump for generating
the pressure, have the property that the ﬁressure of the coffee extract may
vary. This variation may be connected with the age of the apparatus.' This
variation, however, is still much more connected with the thickness of a
coffee bed through which bot water must be pressed to obtain the coffee
extract supplied to the at least one inlet. When the thickness increases, the
pressure drop over the coffee bed will increase, which has the result that the
pressure of the coffee extract supplied to the inlet decreases. This means
that the flow rate of the at least one coffee extract jet decreases. Also when
the grain size of the ground coffee of the coffee bed decreases, the pressure
drop over the coffee bed will increase, énd the flow rate will thus decrease.

It is therefore an object of the invention to make the characteristic
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properties of the formed ﬁne—bubbie froth layer less dependent on the flow
rate of the coffee extract jet, and thus less dependent on the pressure of the
coffee extract supplied to the inlet. It is thus ensured that the apparatus can
properly function when using coffee beds having a varying thickness and
grain size, and in apparatuses in which the pressure of the coffee extract
supplied to the contents varies. ‘

The appératus according to the invention has for its iject to provi&e
a solution for the above wishes. Accordingly, the apparatus is characterized
in'that the impact sqrface, at least part of it, is providéd with a roughened
surface structulfe. »

It appeaxs that the impact surface having the roughened s#rface

structure contributes to an increasing predictability of the fine-bubble ﬁoth

layer, and that; moreover, the fine-bubble froth layer can be obtained at a
smaller flow rate than that of the liguid jet in the known apparatus. This
implies that the range of the flow rate of the liquid jet at which the fine-
bubble froth layer can be obtained, increases with. praperties comparable to
those of the ﬁne-Eutha froth layer obtained in the known apparatus. It

. even-appears that the uniform character of the fine-bubble froth layer is
.improved. This has the result that the predictability of the fine-bubble froth

layer increases because even at a varying flow rate, which flow rate, for
whatever reason, decreases over time, the desired fine-bubble froth layer is
obtained. It is not quite cleér what processes take place on a microscale at
the impact surface, which process contribute to obtaining a solution for the
above wishes. The roughened surface structure will possibly cause very local
turbulences in the coffee extract near the impact surface and/or limit liquid
flows. These turbulences and/or limited liquid flows contribute to obtaining
the desired predictable fine-bubble froth layer through, for instance,
impingement of air.

Preferably, it holds that the surface structure has a surface roﬁghness

corresponding to the surface roughness of abrasive paper comprising
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particles having an average diameter of 50-2000 pm: It appears that in this
range of the surface roughness the desired effects are already well obtained.

Tn particular, it holds that the surface structure has a surface
rougﬁness corresponding to the ‘sm"face roughness of abrasive paper in the
range of P12 to P600, The P standard according to FEPA (Federation of
European Producers of Abrasives) is used here. Preferably, it hqlds that the
surface ‘svtructure has a surface roughness corresponding to the surface
roughness of abrasive paper in the range of P30 to P300. In this range of
surface 'roughness, a fine-bubble froth lélyer is obtained with.a desired
optimum result. That is to say thie fme—bubblé froth layer is excellently
predictéble. ‘ ' ‘

The roughenéd surface may be obtained in several ways. It is possible -

that the impact surface is subjected to a spark treatment. It is also possible,
however, that the impact surface is sand-blasted and/or chemically etched.

It also appears that it is possible that along the impact surface a
gauze is provided to obtain theé roughe'ned surface structure. The gauze may
have, for instance, the structure of the known per se aseptiﬁ gauze Ar sieve
gauze and be made of metal. Preferably, it holds that in thé at least one
liquid flow path 'a receiving reservoir is included with an upright sidewall .
and a bottom, the bottom of the. receiving reservoir forming the impact
surface so that the at least one coffee extrﬂcf jet, in use, squirts into the
receiving resei"}oir. The size of the f)art of the surface provided with the
roughened surface structure is, for instance, a circle having a diameter of
about 2 cr.

The impact surface, that is to say the bottom of the receiving
reservoir, may be directed such that a normal of the impact surface includes
an angle A to the coffee extract jet which is less than 80°. In general, the
coffee extract jet will be directed vertically; but this, too, is not necessary.
The receiving reservoir may be of such design that it rapidly empties so that

an, at least substantially, direct impingement of the at least one coffee
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extract jet on the part of the impact suxface that comprises the roughened
surface structure is continuously obtained. The buffer reservoir is at least
substantially not filled. Due to this roughéned surface, the ﬁne—bubble froth
layer is formed.

According to a special variant, after coffee extract has been supplied
to the buffer reserveir for some time, in the receiving reservoir a liquid level
will be formed at which the fine-bubble froth layer is then formed by
impingement of the coffee extract jet on the liquid level. The roughened
surface then has a liquid flow decelerating effect and thus enhances the -

formation of froth. It appears that in that ca‘se,“ also at a lower flow rate

than in the known apparatus, the desired fine-bubble froth layer is formed. -

According to the invention, however, a receiving reservoir is not
necessary. It is also possible that the impact surface only consists of a two-
dimensional surface without upright side walls. The coffee extract can then,
after an impingement of the coffee extract jet on the impact surface, flow
away from the impact surface to the outlet. The fiﬁe~bubble froth layer is
then formed again by local turbulences so that air is enclosed. A further
advantage of this variant and the variant in which the receiving reservoir
empties rapidly is that less afterﬂow results, the froth remains better intact,
and a higher cup temperature can be acﬁieved. To this end, a normal of the
impact surface may include, for instance, an angle A to the coffée extract jet
which is about equal to 45°. -

According to a very advaﬁced embodiment, it further holds that in the
variant provided with the receiving reservoir a liquid flow decelerating
barrier lo(;ated at a distance from the upright side walls is included in the
receiving regervoir. Through the presence of the liquid flow decelerating
barrier the liquid flow in the receiving resexvoir is limited. The result is that
the liquid level that may be formed in the receiving reservoir upon an
impingement of the coffee extract jet on the layer of liquid in the receiving

reservoir, has a calm less undulating appearance than if the liquid flow
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decelerating barrier were not provided. The effect is therefore that liquid
flows and turbulences on a macroscale in the receiving reservoir are reduced
by the liquid flow decelerating barrier. It is shown by way of experiment that
the range of the flow rate of the coffee extract jet in which the predictable
uniform ﬁ.ne-bqbble froth layer is formed is further increased. Also when the
flow rate of the liquid extract jet increases relative to tﬁe flow rates providing
the desired fine-bubble froth‘layer in the known apparatus, a very )
predictabie fine-bubble froth layer is still obtained. Simultaneously, the
roughened surface, on a mic_rqscale, provides small‘ local turbulences, which
also enhénces the pred‘ictébﬂity and quality of the fine-bubble froth'layer.
Preferably, it holds that the liquid flow decelerating barrier is

. included between a central part of the receiving reservoir and the upright

side walls. Here, for instance, ﬂ:e coffee extract jet can impinge on the
central part. To this end, the coffee exﬁ'abi: jet is directed to the central part.
It particularly holds that the receiving reservoir is provided with at least’
one quuid diséharge path for discharging .coffee extract from the receiving
reservoir to the at least one outlet, while the at least one liquid dischargé
path originates outside, viewed from the central paxrt, the liquid flow

decelerating barrier. It appears that in this manner a, in use, very calm

- liguid discharge from the receiving reservoir to the atleast one outlet is

obtained, which has the result that an excellently predictable uniform fine-
bubble froth layer is obtained which has a quality typified by connoisseurs
as very gopd.

: Prefefably, it holds that the liquid flow decelerating barrier exténds
along a first closed curve extending around the centrai part.

In particular when it is desired to provide, for instance, two outlets
with an equal amount of coffee extract, this embodiment is preferred
because two liquid discharge paths can be symmetrically arranged in the
apparatus, which each originate outside, viewed from the central part, the
liquid flow decelerating barrier, and which each supply coffee extract with a
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fine-bubble froth layer to one of the two outlets, at an at least substantially
equal flow rate. )

The invention will presently be further elucidated with reference to
the drawing. In the drawing:

Fig. 1 shows a transparent view of a first and second embndjment of
an apparatus according to the invention;

Fig. 2 shows a cross section of a portion of the first embodiment of the
apparatus according to Fig. 1;

Fig. 3 shows a cross section of a portion of the first and second
embodiment of the apparatus éccording to Fig. 1;- )

Fig. 4 shows a cross section of a portion of the first embodiment of the
apparatus according to Fig. 1;

Fig. 5 shows a cross section of a portion of the second émbodiment of
the apparatus according to Fig. 1; )

Fig. 6 shows a cross section of a portion of the second embodinient of
the apparatus according to Fig. 1; '

Fig. 7 shows an elevation of a third embodiment of an apparatus
according to the invention; and : .

Fig. 8 shows a cross section of the apparatus according to Fig. 7.

In Fig. 1 reference numeral (1) designates an apparatus for preparing
a coffee extract with a ﬁ.ne-bubbie froth layer. The apparatus is provided
with at least one inlet (2), to which coffee extract can be supplied. Further,
the apparatus comprises a first outlet (4.1) and a second outlet (4.2) for
dispensing the coffee extract with the fine-bubble froth 1ayer.‘ In use, under
each outlet (4.1) and (4.2) a cup (5.1) and (5.2) can be placed to be filled
with the coffee extract with the fine-bubble froth layer (café créme). It is
also possible that a single cup is placed under both outlets (4.1) and (4.2),
so that only one cup is filled from both outlets.

The apparatus comprises at least one liquid flow path (6) which
extends from the at least one outlet (2) to the outlets (4.1) and (4.2). In use,
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the coffee extract flows from the at least one outlet along the liquid flow
path (6) to the first and the second outlet (4.1) and (4.2). The inlet (2) in
this example is provided with a first and second spout opening (8.1) and -
(8.2), which are each arranged for generating a liguid coffee extract jet
when coffee extract is supplied, in the example via a d.uCt (10), to thg
inlet (2). -

‘ In the liguid flow path (6), a liquid impact surface (12) is includéd, the
arrangement being such that in use the coffee extract jets (14.1) and (14.2)
generatéd by the two spout openiﬁgs spout towards the liguid impact '
surface (12) whén ﬂne coffee extract is supplied under pressure via the duct
(10) to the inlet (2).

In this example, the liquid flow path (6) includes a receiving reservoir
(16) with upright sidewalls (18) and a bottom (12), the bottom (12) of the

receiving reservoir (16) constituting the impact surface (12). Asa

consequence of all this, in use, the coffee extract jets (14.1) and (14.2) spout

into the receiving reservoir. Further, it holds that the impact surface (12) is
provided with a roughened surface structure. In this example, the entire
impact surface is provided with the roughened surface structure. )

The apparatus further comprises means (20), known per se, for
generating the coffee extract and for supplying the coffee extract to the duct
(10) at a pressure of, for instance, 0.8 to 3 atmosphere. The inlet with thé
spout openings brings about an increase of the flow velocity relative to the
flow velocity of the coffee extract in the duct (10). To that end, the surface
area of each of the spout openings (8.1) and (8.2) equals, for instance,
0.05-0.5 mm?,

The receiving reservoir (16) in this example is situated in a housing
(22) . The housing (22) comprises a bottom (24) with the outlets (4.1) and
(4.2). Further, within the housing (22), outside the receiving reservoir (16),
a partition (26) is arranged which divides a space in the middle of the

housing (22), outside the receiving reservoir (16), into two mutually
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separate parts {28. 1) and (28.2). The arrangement is such that the first
outlet (4.1) is in fluid communication with the first part (28.1) of the

. housing (22). Further, the second outlet (4.2) is in fluid communication

with the second part (28.2) of the housing (22).

In the upright sidewall (18) of the receiving reservoir, a first through-
flow opening (32.1) is provided which extends from an upper side of the
sidewall in the direction of the bottom (12). The first through-flow opening
(32.1) in i;his example extends as far as the bottom (12) and therefore
constitutes a drain from the receiving reservoir (16) to the first part (28.1)

of the housing (22). Sim.ﬂé.rly; in the upright sidewall (18) of the receiving

reservoir (16).a second throug‘hr‘ﬂow opening (32.2) is provided which
cons'l:ituﬁes a drain from the recéivi.ug réservoir (16) to the second ‘part
(28.2) of the housing (22). v

The apparatus (20), known per sé, for preparing thé coffee extract is
providea, in this example, with a container (40) which in use is filled with
water. In the container (40) a heating element (42) is arranged. The
heating element (42) is arranged around a riser pipe (44) which terminates
in the bottom of a sachet holder (46). In use, the sachet holder (46)
accommodates a sachet (47), made, for méta_nce, of filtering paper, wﬁich is
filled with ground coffee (48). Placed on top of the sachet holder (46) is a lid
(49) by which the reservoir (40), with the sachet holder (46) accommodated
therein, is then closed off vapor-tightly. The duct (16) isvin communication
via the lid (49) with an inner space of the container (40). '

The apparatus described up to this point works as follows. The
resexrvoir (40) is filled with water. Next, with the aid of the heating element
(42) the water is heated. As a result, the vapor pressure in the container
(40) will rise. The result is that the heated water in the riser pipe (44) is
forced dp towards the sachet holder (46). In the sachet holder (46), the
water, hot by now, will be forced through the sachet (47). This yields coffee
extract which is supplied under pressure to the duct (10). Under pressure,
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the coffee extract flows to the inlet (2). The coffee extract which is supplied

~under pressure to the inlet (2) squirts out via the spout openings (8.1) and

.(842), respectively. Thus, a first coffee extract jet (14.1) spouts towards the
bottom (12) in the receiving reservoir (16). Similarly, a second coffee extract
jet (14.2) spouts to the bottom (12) of the receiving reservoir (16). When the
coffee extract jets strike the bottou.i (12), then, as a result of the

impingement on the roughened impact surface (12), the desired fine-bubble

froth layer will be formed. Upon the impingement on the roughened impact

: surfa.cg 12 (the bottom 12), there arises local turbulence wherehy airis -

beaten into the coffee extract, thereby forming the fine-bubble froth layer.
The coffee extract with the fine-bubble froth layer will flow via'the first
through-flow opening (32.1) to the first part (28.1) of the housing (22). Via
the first part (28.1) the coffee extract then flows via the outlet (4.1) into the
cup (5.1). Af the same time, coffee extract with a fine-bubble froth layer will
flow via the second through-flow opening (82.2) in the uprighi sidewall (18)
to the second part (28.2) of the hbusing (22). From the second part (28.2),
the coffee extract with a fine-bubble froth layer will flow via the outlet (4.2)
to the cup (5.2). )

It appears that by virtue of the fact that the impact surface is provided
with a roughened surface structure, giveﬁ a coffee extract jet (14.1)
c,orﬁprising a flow rate of only 4 grams per second, already a predictable
stable fine-bubble froth layer is formed on the coffee extract. The same
applies to the coffee extract jet (14.2), In this example, the apparatus (20) is
so dimensioned that each of the coffee extract jeté comprises a flow of 6
grams per second. As a result of all thié, even when the flow rates of the
coffee extract jets will vary to some extent, and, for instance, in the course
of time, for whatever reason, decrease, still the same kind of coffee extract 7
with a fine-bubble froth layer is formed. The formation of coffee extract
with a fine-bubble froth layer is therefore predictable. Moreover, it appears
that by virtue of the roughened surface, the fine-bubble froth layer has a
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relatively homogeneous structure. This is to say that the range of diameters
of formed bubbleé is relatively small: Experts accordingly refer to a.
fine-bubble froth layer of a uniform character.

When upon elapse of a predetermined time the apparatus (20) stops
supplying coffee extract to the inlet (2}, the coffee extract jets (14.1) and
(14.2) will be interrupted. The receiving reservoir can then drain entirely
via the through-flow openings (32.1) and (32.2). Thus, the receiving
reservoir drains towards the outlets (4.1) and (4.2).

Due to the facty that in use equal amounts flow. thﬁugh the openings -
(8.1) and (8.2)vand the through-flow openings (32.1) and (82.2), the cups
(5.1) and (542)‘wi11 be filled with a presently substantially equal amount of
coffee extract. .

Preferably, it hblds that the surface structure of the surface (12) (the v
impact surface 12) has a surface roughness corresponding to the surface
roughneés of sandpaper comprising particles having an average diameter of
50 to 2000 microns. In particﬁla;', it holds that the surface structure has a'
surface roughness corresponding to the surface roughness of sandpaper in
the range of P12 to P300. Preferably, it holds that.the surface structure has
a surface roughness corresponding to the surface roughness. of sandpaper in
the range of P30 to P300. . )

Naturally, the roughness of the surface structure of the impact surface
(12) can also> be determined with other parameters. Thus, the surface
structure can also have a surface roughness Ra in a range of 50 t6 2000 um.
Preferably, however, Ra has a range of 50 to 200 um.

The roughened surface structure can be provided in various ways. To
be considered here are, for instance, an impact surface which has been
subjected to a spark treatment. It is also possible that the impact surface
(12) has been sand-blasted. In addition, it is possible that the impact
surface has been chemically etched. A combination of these techniques is

also possible.
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It is also possible that along the impact surface (12) a gauze (60) is
arranged for obtaining the roughened surface structure. This is shown in
Fig. 5. A gauze could be, for instance, a fabric of metal wires having a pitch
distance and a diameter of the metal wires respectively corresponding to
the pitch and the diameter of wires of a bandaid fabric. This metal fabric
can be provided on the bottom of the reeéiving reservqi.r by means of glue,
for instance. It is also possible that on the gauze, in turn, a thin plastic
covering layer or a coating has been provided. In effect, however, the
bottom (12) will have a roughened surface structure. It is also conceivable
that the gauze (60) is placed above the bottom 12 and the coffee extract jet
(14.1) and/or (14.2) flows through it. In effect, this gauze then constitutes
the roughened impact surface. After the coffee extract jet (14.1) and/or
(14.2) has flowed through this gauze, the desired coffee with the fine-bubble
froth layer is obtained, which, optionally without interposition of the buffer
reservoir, can be supplied directly to a cup (5.1) and/or (5.2), respectively. |

. The gauze then'in fact also constitutes the outlet (4.1) and/or (4.2).

It is also possible that the first and second opening 32.1 and 32.2 do
not extend as far as the bottom, thereby forming an overflow. In use, the
receiving reservoir will then fill with coffee extract. When the coffee extract

“jets strike the bottom (12), again, already bubbles will be formed as

. discussed hereinbefore. Nexi;, the receiving reservoir (16) will proceed to fill
to some extent with the coffee extract. The coffee extract jets (14.1) and
(14.2) then squirt onto the liquid surface of the coffee extract present in the
Teceiving reservoir (16). As a result of a complex of factors; such as the
coffee extract jets that squirt into the liquid, the coffee extract jets which,
albeit depending on the height of the liquid level in the receiving reservoir,
spout against the bottom (12), and the roughened surface structure of the
bottom which causes local turbulences on a microscale, a fine-bubble froth
layer is formed on the coffee extract. The function of the roughened impact
surface in this variant is, in particular, to limit the liquid flows in the
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recelving reservoir. Whén the liquid level has risen sufficiently, the coffee
extract with the fine-bubble froth layer will flow away via the through-flow
openings (32.1) and (32.2), which then fubction as overflows. Further, in
this variant, in the bottom (12) of thé receiving reservoir, a first and a
second drain opening (30.1) and (30.2) are provided. The first drain opening
(36.1) constitutes a fluid communication between the inside of the receiving
reservoir (16) and the first part (28.1) of the housing (22). Further, the
second drain opening (30.2) provides a fluid communication between the
insides of the receiving reservoir (16) and the second pér’c (28.2) of the
housing (22). ’ . ‘
‘ After use, the receiving reservoir will drain completély via the draini )
openings (30.1) énd (30.2). In fhis example., the drain opénings (30.1) and
(30.2) have such dimensions that, in use, per unit time, more coffee extract
is supplied to the buffer reservoir (12) via the spout openings (8.1) and (8.2)
than is discharged from the buffer reservoir via the drain openings (380.1)
and (30.2). Thus a layer of coffee extract is formed in the buffer reservoir.
In the variant with through-flow openings which function as overflow,
there may be provided in the receiving reservoir a liquid flow decelerating
barrier (50) located at a distance from the upright sidewalls (18), indicated
only scilematically in'Fig. 1. The function of the liquid flow decelerating
barrier is to reduce liquid flows and turbulences which occur on a
macroscale in the receiving reservoir. This involves in particular the
variant wherein the openings 30.1 and 30.2 do not extend as far as the
bottom and hence constitute overflows. As can be properly seen in Fig. 2,
the liquid flow decelerating barrier is included between a central portion
(52) of the receiving reservoir, hatched in the drawing, and the upright
sidewalls (18). The smallest distance between the liquid flow decelerating
barrier and the upright sidewall is indicated in Fig. 2 by ‘D". Similarly, the
smallest distance between the liquid flow decelerating barrier and the
central portion (52) is indicated in Fig. 2 by 'd". In the example, the coffee
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extract jets (14.1) and (14'.2), are directed towards the central portion (52),
Accordingly, they will strike this cetitral portion (52) depending on the
height of the liquid level. »
) The drain openings (30.1) and (30. 2) are situated between the upright
sidewall (18) and the liquid flow decelerating barrier (50). As a
consequence, the drain openings (30.1) and (30. 2) as well as the through—
flow openings (32.1) and (32. 2) constltute liquid discharge paths for
discharging coffee extract from the receiving reservoir to the outlets, these
liquid discharge paths finding their origin outside, viewed ﬁrﬁm the central
portion, the hquid flow decelerating barrier (50).
In this example, the liquid flow decelerating barrier (50) extends along
o a first closed curve (54) extending around the central portion (52). In this
example, the closed curve (34) is a circle. Further, the liquid flow
decelerating barrier extends along a second closed curve (56), which
extends around the first curve (54) at a distance 'b". In this example, the
liquid flow decelerating barrier (50) is provided with a number of spaced
apart obstacles (58) extending upwards from the bottom of the receiving
reservoir. In this example, the obstacles are of pin-shaped design. Bach
obstacle can therefore consist of, for instance, a metal pin which reaches
upwards from the bottoﬁl (12). The height of the pin can be equal, for
instance, to the total héight of the receiving reservoir or the height of the
receiving reservoir adjacent the through-flow openings (32.1) and (32.2).
The height of the pins, however, can also be lower than the height of the
receiving reservoir adjacent the through-flow openings (32.1) and (32.2).
In this example, the pin-shaped obstacles (68) are disposed both on the
first curve (54) and on the second curve (56), which is likewise of circular
design. )
~ The effect of the liquid flow decelerating barrier can be described as
follows. When the coffee extract jets (14.1) and (14.2) spout into the

receiving reservoir, they cause large currents in the receiving reservoir
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which are accompanied by large turbulences. This translates into a
vehemently whirling liquid surface in the receiving reservoir. It has been
found that this vehemently whirling liquid surface has as a result that the
possible range of the flow rate of each of the coffee extract jets at which a
uniform and predictable fine-bubble froth layer is formed, is Himited. One
can think of, for instance, a flow rate of 5 grams per seécond to 5.5 grams per
second, at which a uniform, even fine-bubble froth layer is formed. If the
flow rate for whatever reason increases or decreases, a deviant or non fine-
bubble froth layer will be formed. :

The liquid flow decelerating barrier, however, has as a consequence
that fhe magnitude of the liquid flows within the roceiving reservoir (16)
and the attendant bturbulences are reduced. It appears that the range of the
flow rates of each of the coffee extract jets (14.1) and (14.2) at'which the
desired uniform fine-bubble froth layer is still obtained, is enlarged. The
maximum of the range is raised to, for instance, 7 grams per second. At the
same time, the bottom (12) with its roughened surface structure has as a
result that the minimum of the range is lowered to 4.5 grams per second.

. Thus the range of the flow rates of the coffee extract jets is enlaréed
considerably by virtue of the liquid flow decelerating barrier. ‘

The ﬁqqid flow deceleraﬁng barrier is used particularly éffectively_in
that all coffee extract must in principle pass the liquid flow decelerating
barrier (50), because on the one hand the coffee extract jets (14.1) and
(14.2) are directed to the central portion (52) and on the other hand the
openings (30.1) and (30.2) as well as the openings (28.1) and (28.2) are
Jocated outside, viewed from the central portion (52), the liquid flow
decelerating barrier. In other words, the coffee extract with the fine-bubble
froth layer can leave the receiving reservoir via liquid discharge paths
whose origin, viewed from the central portion, is located outside the liquid

flow decelerating barrier.
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The liquid flow decelerating barrier (50) moreover has the advantage
that coffee extract with the fine-bubble froth layer will flow in an equal
amount from the receiving reservoir to the first and second outlet (4.1) and
(4.2), so that the cups (5.1) and (5.2) will presently be filled substantially
equally. This is directly related to the fact that by virtue of the liquid flow

‘ decelerating barrier, the liguid surface in the receiving reservoir is

relatively calm and will swirl little owing to the suppressed turbulence and

Jiguid flows in the receiving reservoir.

) Referring to Figs. 1,5 and 6, presently a second possible embodiment
of the apilaratu's 1 according to the invention will be discussed. Parts
corresponding with the first embodiment are provided wifh the same
reference numerals. In this apparatus, the bottom (12) of the reéeiviug
reservoir (16) is provided with the earlier mentioned gauze (60) for
obtaining the impact surface with a roughened surface structure, as
discussed hereinbefore. Fﬁ;‘ther, however, the liquid flow decelerating
barrier (50) is provided with an upright gauze wall (62) extending from the

bottom (12) of the receiving reservoir (16) away from the bottom. The gauze -

wall (62) extends along the first curve (54). In this example, no gauze
extends along the second curve (56). The gauze wall (62) therefore
constitutes a cylinder wall manui;actured from gauze, through which the
coffee extract présent in the receiving reservoir (16) can ﬂow; The gauze
wall consists, for instance, of wires of a diameter of 0.3 millimetex. These
wires have been woven apcording to0 a linen binding with a pitch of 1.5
millimeter. The function of the gauze wall is entirely comparable with the
functions of the pin—shéped projections (58) of the apparatus according to
Fig. 2, and will therefore not be elucidated here. The dimensions of the
gauze (60) mentioned above can be comparable or the same.

Finally, referring to Figs. 7 and 8, a third embodiment of an apparatus
according to the invention will be discussed. Parts corresponding to those in

Figs. 1 to 6 are provided with the same reference numerals.
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Entirely analogously, the apparatus (1) according to Figs. 7 and 8 is
provided with an inlet (2) with spout openings (8.1) and (8.2). With the aid
of the apparatus (20) discussed earlier, via the duct (10), coffee extract is
supplied to the inlet (2). The impact surface (12) is positioned such that the
coffee extract jets (14.1) and (14.2) each spout onto the impact surface (12).
The entire impact surface is provided with a roughened surface structure.,
The impact surface (12), however, comprises no upright sidewalls, so that

the apparatus does not comprise a receiving reservoir (16) either. As can be

properly seen in Fig. 8, a normal (70) of the impact surface (12) includes an
" angle'A' with the coffee extract jets (14.1) and (14.2), which is |

approximately equal to 45 degrees. The impact surface (12) agai_ﬁ hasa
i'oughened surface structure as has been discussed in relation to Figs. 1

to 6.

The operation of the apparatus according to Figs. 7 and 8 is as follows. -

With the aid of the apparatus (20), as discussed before, coffee extract is
supplied under pressure to the duct (10). Via the duct (10), the coffee

extract is supplied in liquid form to the inlet (2). Via the inlet (2) the coffee .

extract squirts out via the spout openings (8.1) and (8.2). Thus the coffee
extract jets (14.1) and (14.2)-ave formed. The coffee extract jets (14.1) and
(14.2) each spout towards the impact smface (12). The coffee extract jets

" (14.1) and (14.2) also spoui onto the impact surface (12), whereafter the

coffee extract flows down along the impact surface (12) towards the outlets
(4.1) and (4.2). Thus the cups (5.1) and (5.2) are each filled with coffee
extract.

What is accomplished as a result of the impingement of the coffee
extract jets (14.1) and (14.2) in combination with the roughened suxface
structure of the impact surface (12) is that upon the impingement, a fine-
bubble froth layer is formed. The coffee extract sliding down along the
impact surface (12) therefore comprises the desired small-hubble froth

layer. It appears that in particular due to the roughened surface structure a
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proper small-bubble froth layer is obtained, which has a uniform character
and moreover is predictéble, also at the earlier described range of flow rates
of the coffee extract jets (14.1) and (14.2). The roughened surface structure
of the impact surface (12) can have a roughness value as has been
discussed in relation to Figs. 1 to 6. It is also possible that only a part of the
flow surface is p’rovide»d with the roughened surface structure, in which
case, though, the coffee extract jets impinge on this roughened part.

The invention is not limited in any way to the exemplary embodiments
outlined hereinbefore: ' )

Thus, the bottom (12) of the receiving reservoir according to the Figs. 1
0 6, viewe& from above, can be of slightly convex design. This pro'motes
drainage via the openings (30.1) and (30.2). Also, in the apparatus
according to Figs. 1 to 6, the inlet (2) can-be designed with only one spout
opening (8.1), which is theﬁ located, for instance, in the middle of thé inlet
(2). Thus, only one coffee extract jet (14.1) is spouted into a receiving '
reservoir. The fine-bubble froth layer, however, is formed in an entirely
analogous manner. Also, the cups (5.1) and (5.2) will be filled from the
receiving reservoir, respectively, via tﬁe through-flow openings (32.1) and

(32.2), the drain openings (30.1) and (30.2), and the outlets: (4.1) and (4.2),

" as has been discussed hereinbefore. -

In the apparatus according to Figs. 7 and 8; the impact‘ surface (12)
may be fm'ther‘[‘)rovided with an upright partition (72) indicated in dotted
lines in the figure, which causes the coffee extract jet (14.1) to be supplied
entirely to the outlet (4.1), while the coffee extract jet (14.2) is supplied
entirely to the outlet (4.2). The upright sidewall (72), however, is not
requisite. Also in the apparatus according to Fig. 7 and 8, the inlet (2) may
be provided with one spout opening (8.1) only, situated approximately in
the middle of the inlet (2). In that case, however, the partition (72) is
omitted with a view to causing the coffee extract to be distributed as evenly
as possible over the outlets (4.1) and (4.2). Also, the impact surface in the
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apparatus according to Figs. 7 and 8 éan consist of an inclined gutter
which, on the inside, at least for a part, is provided with the roughened
surface structure. In the apparatus aceording to the Figs. 7 and 8, the‘
outlets (4.1) and (4.2) can be omitted. The downstream end (74.1) and (74.2)
of the impact surface then in fact constitute the outlets via which the coffee
ei{tra(}t is dispensed. The term outlet should therefore be interproted
broadly and does not need to include aﬁ opening. In the apparatus
according to Figs. 1 to 6, the bottom (12) of the receiving reservoir can
coincide with the bottom (24) of the housing: In that case, however, any
drain openings (30.1) and (30.2) and the through-flow openings (32.1) and
‘(32.2) should be located abm}e the outlets (4.1) and (4.2), respectively. The
portion of the partition (26) which is located in Fig. 1 between the bottom
(12) and the bottom (24) is absent in that embodiment. '

Also the normal of the bottom (12) of the receiving reservoir (16) can
include an angle A with each. of the c.offeé extract jets, which, for instance,
is smaller thaﬁ 80 degrees, for instance equal to 45 degrees, and preferably
equal to zero degrees. Such variants are all understood to fall within the
scope of the invention.

‘ Further, the sachet holder (46) and the sachet (47)‘can be replaced
with. the assembly of European patent 0 904 717. The opening in the botbm
of the holdetr from the Europeanpatent 0 904 717 may then be further

: provided with a spout opening (nozzle) such as, for instance, the spout
openings (18.1) described. The buffer reservoir may also be designed as
described in Dutch patents 1012847 and 1013270 while additionally the
roughened surface and optionally the liquid flow decelerating barrier is

arranged.
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CLAIMS

1. An apparatus for preparing a coffee extract with a fine-bubble froth
layer, provided with at least one inlet to which coffee extract is supplied, at
least one outlet for dispensing the coffee extract with the ﬁne-buhble froth
layer and at least one liquid flow path extending from the at least one inlet
to the at least one outlet and along which, in use, the coffee extract flows
from the at least one inlet to the at least one outlet, while in the liquid ﬂow
path a liquid impact surface is included and the at least one inlet is
provided with at least one spout opening for genérating at least one coffee
extract jet-which, in use, squirfs to the liguid impact surface wheh the coffee
extract is supplied to the at least one inlet, characterized in that at least a
part of the impact surface is provided with a roughened surface structure.
2. An apparatus according to claim 1, characterized in that the surface

_ structure has a surface roughness corresponding to the'surface voughness of
abrasive paper comprising particles having an average diameter of

- 50-2000 pm. .
3. An apparatus according to claim 2, charactérized in that the surface

. structure has a surface roughness corresponding to the surface roughness of
abrasive paper in the range of P12 to P300.
4. An appatatué according to claim 3, characterized in that the surface
structure has a surface roughness corresponding to the surface roughness of
abrasive paper in the range of P30 to P300.
5. An apparatus according to claim 1, characterized in that the surface
structure has a surface roughness Ra of 50-2000 pm.
6. An apparatus according to claim 5, characterized in that the surface
structure has a surface roughness Ra of 50-200 pm.
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7. An apparatus accﬁrding o any one of the preceding claims,
characterized in that the impact surface has been subjected to a spark
treatment. ‘

8. An apparatus according to any one of the preceding claims,

" characterized in that the impact surface has been sand-blasted.

9. An apparatus according to any one of the preceding claims,

. characterized in that the impact surface has been chemically etchgd.

10. An apparatus according to any one of the preceding claims,
characterized in that along the impact surface a gauze is provided to obtain

the roughened surface. strueture

“11.  An apparatus accordmg to any one of the preoedmg claims 1-9,

characterized in that the impact surface is formed by a gauze through which
the at least one coffee extract jef flows. o :
12. ‘AIII apparatus according to any one of the preceding claims,
‘characterized in that 4 normal of the impact surface includes an-angle A to
the coffee extract jet which i is less than 80°. ‘

13. ' An apparatus acoordmg to claim 12, characterized in that the. normal
of the impact surface includes an angle A to the at least one coffee extract
jet which is approximately equal to 45°. ‘ -
14. An apparatus according to claim 12; characterized in that the normal
of the impact surfacé includes an angle A to the at least one coffee extract
jet which is approximately equal to 0°.

15. An apparatus according to any one of the preceding claims,

' characterized 1 in that the at least one coffee extract jet is directed such that,

in use, it i 1mp1nges on'a part of the impact surface provided with ‘the
roughened surface structure.

16. An apparatus according to any one of the preceding claims,
characterized in that in the at least one liquid flow path a receiving

reservoir is included with an upright sidewall and a bottom, the bottom of
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the receiving reservoir forming the impact surface, so that the at least one
coffee extract jet, in use, squirts into the‘receiv‘ing reservoir. )

17.  An apparatus according to claim 16, characterized in that the
receiving reservoir is provided with at least one liquid discharge path for
discharging coffee extract from the ’receiving reservoir to the gxt Jeast one
outlet. '

18.  An apparatus according to claim 16 or 17, characterized in that in the

receiving reservoir a liquid flow decelerating barrier located at a distance

from the upright side walls is included.

19. An apparatus according to claim 18, characterized in fhat the Liguid
flow decelerating barrier is included between a eenﬁ‘al part of the receiving
reservoir and the upright side walls. o )

20.: "An apparatué according to claim 19, characterized in that the at least
one coffee extract jet is directed to the central part.

21.  An apparatus according to claims 17.and 20, characterized in that the
at least one liquid discharge path orig'inates‘outside, viewed from the
central part, the liquid flow decelerating barrier.

22. An apparatus according to any one of claims 18-21, characterized in
that the liquid flow decelerating barrier extends along a first closed curve )
extending around the central part. .

23. An apparatué according to any one of claims 18-22, chéracterizéd in
that the liquid flow decelerating barrier further extends along a second
closed curve extending at a distance around the first curve.

24.  An apparatus according to any one of claims 1é—22, characterized in
that the liquid flow decelerating barrier is provided with a number of
obstacles located at a distance from each other, extending from the bottom
of the receiving reservoir to above.

25.  An apparatus according to claim 24, characterized in that the
obstacles are of pin-shaped design.
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26. An apparatus according to any one of the preceding claims 18-25,
characterized in that the liquid flow decelerating barrier is provided with a
gauze wall extending from the bottom of the receiving reservoir away from
the bottom. '

27. Anapp arétus according to any one of the preceding claims,
z;haracberiied in that the apparatus is further provided with means ‘for‘
preparing the coffee extract aﬁd for supplying the coffee extract under

pressure to the at least one inlet.
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