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(54) COFFEE DISPENSING APPARATUS

(57) A coffee dispensing apparatus (200) includes a
base (210) and an at least one nozzle (208). Further,
base (210) and nozzle (208) are arranged such that the
dispensed coffee flows via inner upstanding wall (214a)
of a standard sized coffee container (212). The coffee
thus collected in the container has an aesthetically im-
proved crema.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a coffee dispensing apparatus and in particular coffee dispensing apparatus producing
a crema layer in the coffee container.

BACKGROUND OF THE INVENTION

[0002] Currently, there are multiple types of coffee dispensing apparatuses available in the market place. Few examples
of coffee machines include but are not limited to pod based coffee machines, capsule based coffee dispensing appara-
tuses, espresso machines, etc. Typically, in such apparatus, during the preparation/brewing of the coffee, air is vigorously
mixed with the freshly brewed coffee before it is released into the cup (i.e. the coffee container). This results in the
mechanical formation of foam bubbles which subsequently mix with coffee and create a crema/foam layer in the cup.
One such device for producing a foam layer on the top of coffee is described in EP1460921B1.
[0003] In the current appliances, aesthetics, such as, texture, color, etc. of the crema layer get disturbed when the
coffee and the bubble mixture are released from a spout/nozzle in to the cup. To further elaborate, it is rather the
homogeneity of the crema layer that gets affected. In other words, the texture and the color of the brewed coffee is not
uniform in nature. For instance, some large bubbles are observed together with much smaller bubbles (see Fig. 1).
Furthermore, the color of the crema in one part of the cup is also lighter/different than the color of the crema in the other
part of the cup.

SUMMARY OF THE INVENTION

[0004] It is an object of the present invention to provide a coffee dispensing apparatus which is suitable to provide a
uniform cream layer on the coffee collected in a standard sized coffee container.
[0005] The object of the present invention is provided by a coffee dispensing apparatus comprising at least one nozzle
for dispensing coffee and a base for receiving at least one standard-sized coffee container at a filling position to collect
the dispensed coffee, characterized in that the at least one nozzle and the filling position at the base are arranged with
respect to each other to hit the dispensed coffee directly at an inner upstanding wall of the at least one container placed
at the filling position, such that the dispensed coffee hits at the inner upstanding wall of the container at a position that
is at least at 80% of the height of the upstanding wall, wherein the base comprises a flat lower surface and an inclined
upper surface, the upper surface inclines at a first pre-determined angle with respect to the flat lower surface, the filling
position being located at the inclined upper surface.
[0006] By arranging the standard sized coffee container at the filling position on the base with respect to the at least
one nozzle, it is achieved that the coffee that is coming out/from the at least one nozzle/jet of coffee stream does not
contact the collected coffee in the container directly, thereby not disturbing the crema/foam layer that is being formed
on the coffee/coffee brew in the container. Furthermore, it may be understood that in order to maintain the aesthetic
quality of the coffee crema layer, the jet of the coffee stream should not directly come in contact with the collected coffee
in the container for a significant part of the brewing process. Thus, it is envisioned that if the dispensed coffee hits the
inner upstanding wall at at least 80% of inner upstanding wall’s height, then the significant portion of the coffee brewing
process would have been completed before the dispensed coffee directly contacts the collected coffee in the container
and thereby, generating a better and improved crema layer on the coffee. Note that the upper edge of the coffee container
is located at a position that is at 100% of the inner upstanding wall’s height.
[0007] In other words, it is thus also desired that during the dispensing cycle, the at least one nozzle and filling position
at the base are arranged with respect to each other to pour/transfer at least 80% of the dispensed coffee via the inner
upstanding wall in the container.
[0008] The at least one nozzle and the filling position at the base are arranged such that the dispensed coffee, during
the dispensing cycle, hits the inner upstanding wall at an angle ranging between 10-20 degrees with respect to the inner
upstanding wall.
[0009] Further, the first pre-determined angle is substantially 10 degrees, i.e. +/-2 degrees. It may be obvious that
given the shape of standard sized coffee containers, if the base of the appliance is, for example, tilted to 15 degrees,
then the dispensed coffee may actually spill out of the container before the brewing process is actually completed.
[0010] Furthermore, the base also has one or more retaining means to retain the at least one container at the filling
position at the first pre-determined angle with respect to the flat lower surface. The base in addition to retaining the
coffee container at the filling position, also defines the relative position of the container with respect to the at least one
nozzle. The relative position of the container ensures that the coffee/coffee brew, for most of the dispensing cycle, is
received via the inner upstanding wall. Because the container, facing towards the coffee machine, is inclined, the dis-
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pensed coffee falls into the container via/along the inner upstanding wall.
[0011] According to an alternate solution,, the coffee dispensing apparatus has a displacing means to move the at
least one nozzle in substantial close proximity to the inner upstanding wall. Preferably, the displacing means and the at
least one nozzle are operationally connected through a pivoting joint on the coffee dispensing apparatus, wherein the
apparatus is arranged to move the at least one nozzle in substantial close proximity to the inner upstanding wall of the
container by a force. Alternatively, the displacing means are arranged to be actuated by the container when it is placed
at the filling position to move the displacing means to position the at least one nozzle in substantial close proximity to
the inner upstanding wall. The at least one nozzle, as explained in the current solution, has an extended outlet.
[0012] In various embodiments of the invention, it is ensured that the dispensed coffee hits the inner upstanding wall
just below the upper edge of the container and flows along the inner upstanding wall, thereby, avoiding the dispensed
coffee to directly contact the coffee jet for most of the dispensing cycle, and thus producing a good crema layer on the
coffee collected in the container.
[0013] Embodiments of the coffee dispensing apparatus include but are not limited to a pod based coffee machine, a
capsule based machine, an espresso machine, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] These and other aspects of the method and apparatus according to the invention will be apparent from and
elucidated with reference to the implementations and embodiments described hereinafter, and with reference to the
accompanying drawings, which serve merely as non-limiting specific illustrations exemplifying the more general concept.

Fig. 1 shows a top view of the froth prepared by current coffee dispensing apparatus;
Fig. 2 shows an embodiment of a coffee dispensing apparatus according to the invention;
Fig. 3a shows a base with one more retaining means used in an embodiment of the coffee dispensing apparatus
of the invention;
Fig. 3b shows a cross sectional view of the base depicted in Fig. 3a;
Fig. 3c and 3d show embodiments of the coffee dispensing apparatus according to the invention with one or more
standard sized coffee containers at the filling positions;
Fig. 4a and 4b show another coffee dispensing apparatus for preparing a crema layer in a standard sized coffee
container;
Fig. 5 shows a top view of the crema layer/froth prepared by a coffee dispensing apparatus according to the invention;
Fig. 6 shows an overlay of various standard sized coffee containers; and
Fig. 7a-7d shows at least two types of standard sized coffee containers and their relation with the first pre-determined
angle.

DETAILED DESCRIPTION OF THE DRAWINGS

[0015] Fig. 2 shows an embodiment of a coffee dispensing apparatus 200 according to the invention. Coffee dispensing
apparatus 200 includes a body 202, a brewing space 204, a water container 206, at least one nozzle 208, and a base
210 arranged to support at least one standard sized coffee container 212, herein after referred to as a container 212.
[0016] Container 212 is placed at a filling position on base 210. It is understood from common general knowledge that
container 212 includes a base supporting two inner upstanding walls 214a and 214b. In various embodiments of the
invention, the filling position is defined as a position that is suitable/ appropriate with respect to the position of nozzle
208 to receive coffee in container 212. This may be marked with the help of a sign, marking, etc. on base 210 for the
user’s benefit to help him place container 212 at the appropriate position.
[0017] The filling position is further defined such that the coffee stream/jet of coffee hits at an angle with respect to
inner upstanding wall 214a. In various embodiments of the invention, the angle is ranging around 10-20 degrees. The
relation between the range of the angles between the jet of coffee stream and inner upstanding wall 214a is further
explained in detail in conjunction with Fig. 6 and Figs. 7(a)-(d). It may be obvious to a person skilled in the art that inner
upstanding wall 214a, which receives the coffee, is closer to nozzle 208 than the other inner upstanding wall 214b of
the container. However, the invention, with modifications to apparatus 200, can also be practiced with the other inner
upstanding wall 214b of container 212.
[0018] Further, base 210 is arranged to receive container 212 at the filling position at a pre-determined angle towards
(in the direction of) body 202 of apparatus 200. The pre-determined angle is substantially is 10 degrees +/- 2 degrees.
In an embodiment of the invention, the base includes a flat lower base/surface 216 and an inclined upper surface 218.
Inclined upper surface 218 inclines at substantially 10 degrees with respect to flat lower base 216. Upper surface 218
further has one or more retaining means to retain the container at the filling position. The retaining means (not depicted
in the figures) for instance can be but are not limited to one or more rubber grooves, an obstruction on the base, etc. to
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offer sufficient resistance to container 212 against movement/sliding towards apparatus 200.
[0019] In another embodiment of the coffee dispensing apparatus according to the invention (Fig. 3a and Fig. 3b),
upper surface 218 is parallel (and not inclined) with respect to flat lower base 216. Upper surface 218 includes one or
more retaining means 302, preferably a flat plate, to receive and retain container 212 at the first pre-determined angle
with respect to the flat lower base. Retaining means 302 can, for instance, be an inclined surface defined as a part of
the upper surface 218 or flat lower base 216.
[0020] Similarly, such retaining means 302, which can receive and retain, can be as well included in base 210 shown
in Fig. 2. It may be evident that such a flat plate 302 will then be mostly parallel to inclined upper surface 218 in order
to maintain the first pre-determined angle of inclined upper surface 218.
[0021] In various embodiments of the coffee dispensing apparatus according to the invention, base 210 also functions
as regular drip tray.
[0022] In operation, nozzle 208 dispenses coffee on inner upstanding wall 214a and the coffee subsequently flows
into container 212 via and along inner upstanding wall 214a under the driving force of gravity. The coffee jet hits at a
position, on inner upstanding wall 214a, that is at least 80% of the height of inner upstanding wall 214a. In a preferred
embodiment, the perfect crema layer is created when jet of coffee coming out nozzle 208 never directly contacts the
collected coffee in container 212. However, it must be understood that container 212 can vary based on the selec-
tion/preference of the user and thus, it is desired that at least 80% of the volume of the dispensed coffee flows along
inner upstanding wall 214a so that direct contact between coffee jet and the coffee collected in the container can be
avoided for most of the dispensing cycle. Therefore, for most containers 212, at least 80% height of inner upstanding
wall 214a is desired height for achieving aesthetically appealing crema layer. This is further explained in conjunction
with Fig. 6 and Figs. 7(a)-(d). The coffee crema layer thus formed is more homogenous in color and texture and thus
visually more appealing. In an embodiment of the invention, the aesthetics mostly concerns the fineness of the crema
texture and its lateral color homogeneity.
[0023] In yet another embodiment of the coffee dispensing apparatus 200 according to the invention, apparatus 200
includes a vertically adjustable nozzle 208 with respect to base 210.
[0024] Fig. 3c and Fig. 3d show the placement of one or more containers at the filling position. It may be understood
that each container 212 receives coffee from the corresponding nozzle 208 (depicted in Fig. 3d). However, two nozzles,
such as nozzle 208, can also be arranged to fill coffee in a single container, such as container 212 (depicted in Fig. 3c).
Further, it may be obvious that apparatus 200 can be arranged such that more than two containers can be received at
the corresponding filling positions.
[0025] Fig. 4a and 4b shows another embodiment of the coffee dispensing apparatus 400. Coffee dispensing apparatus
400 includes a body 402, a brewing space 404, a water container 406, at least one nozzle 408, a displacing means 410
and a base 412 arranged to support at least one standard sized coffee container 414, herein after referred to as a
container 414.
[0026] In an embodiment of the coffee dispensing apparatus 400, displacing means 410 is operationally, preferably
by pivoting joint 415, connected to at least one nozzle 408. In operation, a force applied, in the direction of apparatus
400, at distal end 416 of displacing means 410 moves nozzle 408 closer (clockwise) to apparatus 400. Similarly, the
force applied, in the direction away from apparatus 400, at distal end 416 of displacing means 410 moves nozzle 408
away (counter-clockwise) from apparatus 400. Thus, in operation, when container 414 is placed on base 412 and is
further used to push displacing means 410 at distal end 416 towards apparatus 400, nozzle 408 is moved into container
414. Nozzle 408 moves to a substantial close proximity to inner upstanding wall 418 of container 414 when container
414 is pushed till the filling position. Nozzle 408, once in substantial close proximity, is arranged to hit the coffee stream
during the dispensing cycle at an angle with respect to inner upstanding wall 418. The angle ranges between 10-20
degrees (inclusive). Further, nozzle 408 is arranged such that the dispensed coffee hits at a position (on inner upstanding
wall 418) that is at least 80% height of inner upstanding wall 418. It may be understood that substantial close proximity
is defined such that nozzle 408 does not touch the inner upstanding wall 418 but is only close enough to let the dispensed
coffee flow along inner upstanding wall 418 in container 414. In an embodiment of coffee dispensing apparatus 400,
nozzle 408 is designed such that nozzle 408 has an extended outlet 420 so that outlet 420 is close enough to inner
upstanding wall 418 of container 414.
[0027] In another embodiment apparatus 400 may have one or more sensors (not depicted in the figures) to detect
the presence of container 414 at the filling position and automatically move nozzle 408 in substantial close proximity to
the inner upstanding wall.
[0028] In yet another embodiment of the coffee dispensing apparatus 400, apparatus 400 includes a vertically adjust-
able nozzle 408 with respect to base 412.
[0029] Fig. 4a and Fig. 4b disclose an alternate solution for providing a uniform cream layer on the coffee collected
in a standard sized coffee container 414. It may be noted that the disclosure with respect to Fig. 4a and Fig. 4b does
not form part of the invention and thus do not fall in the scope of claims.
[0030] Fig. 5 shows an image of the froth/crema layer prepared by coffee dispensing apparatuses according to the
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embodiment of the invention. As depicted, the crema layer is homogenous (laterally) in nature. It is evident that the
crema layer thus formed is free from large bubbles and is thus fine-textured. Also, since the dispensed coffee was
collected via the inner upstanding wall, the color of the froth/crema is substantially uniform across the container. It may
be noted that Fig. 5 is only for schematic purposes to depict the fine crema generated in the container. It may be noted
that the reasoning is true for the alternate solution discussed in FIG. 4a and Fig. 4b as well.
[0031] Fig. 6 shows an overlay of various standard sized coffee containers. Experiments were performed with wide
range of coffee containers, such container 212/ 414 to determine the first pre-determined angle and angle between jet
of coffee and inner upstanding wall, such inner upstanding wall 214a and 418, of the container.
[0032] Table below shows few observation of range of container dimensions used in the experiments.

[0033] For the sake of clarity it is to be noted that all containers with dimensions which fall within the ranges shown
in table 1 are to be considered as standard sized coffee containers.
[0034] Based on the above mentioned information, the first pre-determined angle was chosen to be substantially 10
degrees to ensure that the complete volume of dispensed coffee is collected in the container. It may be thus understood
that choosing the right pre-determined angle plays a very important role in ensuring that a good crema layer is achieved
by the end of the coffee dispensing cycle. Given the large variety of containers, if the pre-determined angle of, for
instance, 15 degrees is chosen, then the dispensed coffee may spill out of the container before the coffee dispensing
cycle has completed. Similarly, if the pre-determined angle is 5 degrees, then the jet of coffee stream emerging from
the nozzle will already start touching/hitting the collected coffee at relatively initial period of the coffee dispensing cycle,
in other words, well before the coffee dispensing cycle has completed.
[0035] In addition to influencing the first pre-determined angle, the shape of typical containers also influence the
selection of the range of angles between the vertically falling coffee stream and inner upstanding wall of the container.
It has already been discussed that these angles range between 10-20 degrees. This can be further elaborated with the
help of few examples concerning to the embodiment of the invention explained in Fig. 2, Fig. 3 and an alternate solution
explained in Fig. 4.
[0036] In the first example, if the chosen container has an inner upstanding wall that is substantially vertical, preferably
+/-2 degrees, then the angle between the coffee stream/jet and the inner upstanding wall is 10 degrees only. This is
achieved by virtue of the first pre-determined angle in the embodiment of the invention. It is further depicted in Fig. 7b.
However, in the second example, if the chosen container is rather tapered, for instance at 5 degrees, then the angle
between the coffee stream and the inner upstanding wall becomes 15 degrees (Tapered angle (b) + first pre-determined
angle (a)). This is further depicted in Fig. 7d. It may be evident that in the alternate solution, since there is no inclined
base, the angle is purely brought about by the virtue of the container and the nozzle arrangement (also depicted in Fig.
7a and Fig. 7c). If the angle is not maintained in this range, then the out coming coffee stream will either spill outside
the container, which is undesirable, or create internal spatters, which will thereby disturb the homogeneity crema layer
in the container.
[0037] Therefore, the angle between the coffee stream that is dispensed out of the nozzle and the inner upstanding
wall of the container with/without the first pre-determined angle thus plays an important role in ensuring that coffee
stream/jet hits at a substantial high point, but still below its upper edge (5-15mm), at the inner upstanding wall of the
container and pours in the container via/along the inner upstanding wall and thereby not disturb the crema layer formed
in the container. Subsequently, based on the standard sized coffee containers, it is thus chosen to hit the coffee stream
at a position (on the inner upstanding wall) that is at least 80% of the inner upstanding wall to ensure that most of the

Height 
(cm)

Top 
Diameter 
(cm)

Bottom 
Diameter (cm)

Angle of inner upstanding wall 
wrt to coffee stream (b)

Volume of the 
container (cc)

Average 86,2 72,7 46,1 9,4 240,7

min 65,0 58,0 31,0 0,0 119,8

max 115,0 99,0 77,0 20,3 570,0

St. Dev. 9,8 8,9 11,1 3,8 99,7

P10 74,5 63,5 34,5 5,7 148,7

P90 97,0 83,0 60,0 13,8 381,6

P5 70,0 61,8 33,3 3,7 140,5

P95 98,8 88,3 67,3 14,6 424,9
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coffee volume is dispensed without getting in direct contact with the already collected coffee in the container. Further,
it may be evident that for some of coffee containers that are tall enough will collect 100% of coffee via their inner
upstanding wall. However, for other containers that might be a little shorter than average container will still collect at
least 80% of the volume of dispensed coffee via their inner upstanding wall.
[0038] The following numbered paragraphs provide further disclosure of the present subject matter.

1. A coffee dispensing apparatus (200; 400) comprising:

at least one nozzle (208;408) for dispensing coffee; and
a base (210;412) for receiving at least one standard-sized coffee container (212; 414) at a filling position to
collect the dispensed coffee, wherein the at least one nozzle and the filling position at the base are arranged
with respect to each other to hit the dispensed coffee directly at an inner upstanding wall (214a;418) of the at
least one container placed at the filling position, such that the dispensed coffee hits at the inner upstanding wall
of the container at a position that is at least at 80% of the height of the upstanding wall, wherein the base
comprises a flat lower surface (216) and an inclined upper surface (218), the upper surface inclines at a first
pre-determined angle with respect to the flat lower surface, the filling position being located at the inclined upper
surface.

2. The coffee dispensing apparatus according to paragraph 1, wherein during the dispensing cycle, the at least one
nozzle and filling position at the base are arranged with respect to each other to pour at least 80% of the dispensed
coffee via the inner upstanding wall in the container.
3. The coffee dispensing apparatus according to paragraph 1, wherein the dispensed coffee flows along the inner
upstanding wall.
4. The coffee dispensing apparatus according to paragraph 1, wherein the first pre-determined angle is substantially
10 degrees.
5. The coffee dispensing apparatus according to paragraph 1 and 4, wherein the base further comprises one or
more retaining means (302) to retain the at least one container at the filling position at the first pre-determined angle
with respect to the flat lower surface.
6. The coffee dispensing apparatus according to paragraph 1, wherein the base defines the relative position of the
at least one container with respect to the at least one nozzle.
7. The coffee dispensing apparatus according any of the preceding paragraphs 1-6, wherein the at least one nozzle
and the filling position at the base are arranged such that the dispensed coffee, during the dispensing cycle, hits
the inner upstanding wall at an angle ranging between 10-20 degrees with respect to the inner upstanding wall.
8. The coffee dispensing apparatus according to any of the preceding paragraphs 1-7 is at least one of a pod based
apparatus, a capsule based apparatus and an espresso machine.
9. The coffee dispensing apparatus according to any of the preceding paragraphs 1-8, wherein the at least one
nozzle is vertically adjustable with respect to the base.

[0039] It will be clear to a person skilled in the art that the scope of the present invention is not limited to the examples
discussed in the foregoing, but that several amendments and modifications thereof are possible without deviating from
the scope of the present invention as defined in the attached claims. While the present invention has been illustrated
and described in detail in the figures and the description, such illustration and description are to be considered illustrative
or exemplary only, and not restrictive. The present invention is not limited to the disclosed embodiments.
[0040] Variations to the disclosed embodiments can be understood and effected by a person skilled in the art in
practicing the claimed invention, from a study of the figures, the description and the attached claims. In the claims, the
word "comprising" does not exclude other steps or elements, and the indefinite article "a" or "an" does not exclude a
plurality. The mere fact that certain measures are recited in mutually different dependent claims does not indicate that
a combination of these measures cannot be used to advantage. Any reference signs in the claims should not be construed
as limiting the scope of the present invention.

Claims

1. A coffee dispensing apparatus (200; 400) comprising:

at least one nozzle (208;408) for dispensing coffee; and
a base (210;412) for receiving at least one standard-sized coffee container (212; 414) at a filling position to
collect the dispensed coffee, wherein the at least one nozzle and the filling position at the base are arranged
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with respect to each other to hit the dispensed coffee directly at an inner upstanding wall (214a;418) of the at
least one container placed at the filling position, such that the dispensed coffee hits at the inner upstanding wall
of the container at a position that is at least at 80% of the height of the upstanding wall, characterized in the
apparatus further comprising a displacing means (410) to move the at least one nozzle (408) in substantial
close proximity to the inner upstanding wall (418).

2. The coffee dispensing apparatus according to claim 1, wherein the displacing means (410) is operationally connected
to the at least one nozzle (408) by a pivoting joint (415).

3. The coffee dispensing apparatus according to claim 2, wherein a force applied at a distal end (416) of the displacing
means (410) in the direction of, respectively away from the apparatus (400), moves the at least one nozzle (408)
closer to (clockwise), respectively away from (counter-clockwise) the apparatus 400.

4. The coffee dispensing apparatus according to any one of the preceding claims, wherein the displacing means are
arranged to be actuated by the container (414) when it is placed at the filling position to move the displacing means
to position the at least one nozzle in substantial close proximity to the inner upstanding wall.

5. The coffee dispensing apparatus according to claim 1, wherein the displacing means and the at least one nozzle
are operationally connected through a pivoting joint (415) on the coffee dispensing apparatus, wherein the apparatus
is arranged to move the at least one nozzle in substantial close proximity to the inner upstanding wall of the container
by a force.

6. The coffee dispensing apparatus according to any one of the preceding claims, wherein the at least one nozzle
comprises an extended outlet (420).

7. The coffee dispensing apparatus according to any one of the preceding claims, wherein the at least one nozzle is
vertically adjustable with respect to the base.

8. The coffee dispensing apparatus according to any one of the preceding claims, wherein during the dispensing cycle,
the at least one nozzle and filling position at the base are arranged with respect to each other to pour at least 80%
of the dispensed coffee via the inner upstanding wall in the container.

9. The coffee dispensing apparatus according to any one of the preceding claims, wherein the base defines the relative
position of the at least one container with respect to the at least one nozzle.

10. The coffee dispensing apparatus according to any one of the preceding claims, wherein the at least one nozzle and
the filling position at the base are arranged such that the dispensed coffee, during the dispensing cycle, hits the
inner upstanding wall at an angle ranging between 10-20 degrees with respect to the inner upstanding wall.

11. The coffee dispensing apparatus according to any one of the preceding claims, wherein during use the jet of coffee
coming out the at least one nozzle does not directly contact the collected coffee in the container.

12. The coffee dispensing apparatus according to any one of the preceding claims, wherein the coffee dispensing
apparatus is at least one of a pod based apparatus, a capsule based apparatus and an espresso machine.
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