
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

21
9 

50
1

B
1

TEPZZ  _95Z_B_T
(11) EP 2 219 501 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
26.03.2014 Bulletin 2014/13

(21) Application number: 08848995.0

(22) Date of filing: 14.11.2008

(51) Int Cl.:
A47J 31/40 (2006.01)

(86) International application number: 
PCT/EP2008/065553

(87) International publication number: 
WO 2009/063049 (22.05.2009 Gazette 2009/21)

(54) BEVERAGE WHIPPER

AUFSCHÄUMVORRICHTUNG

BATTEUR À BOISSON

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR

(30) Priority: 14.11.2007 US 3168 P

(43) Date of publication of application: 
25.08.2010 Bulletin 2010/34

(73) Proprietor: Nestec S.A.
1800 Vevey (CH)

(72) Inventors:  
• CROW, Darren William

Westerville
Ohio 43081 (US)

• MASU, Takeshi
Nishinomiya
Hyogo 662-0012 (JP)

• LEENDERS, Jurgen
6911 KS Pannerden (NL)

• EGNOR, Richard Patrick
Huntsville
Ohio 43324 (US)

• HALL, Travis D.
Marysville
Ohio 43040 (US)

(74) Representative: Ducreux, Marie et al
Nestec S.A. 
CT-IAM 
Avenue Nestlé 55
1800 Vevey (CH)

(56) References cited:  
EP-A- 1 250 875 EP-A- 1 688 073
WO-A-2007/045949 DE-A1- 3 838 683
US-A1- 2005 079 265  



EP 2 219 501 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to a mixing device
that provides a frothy fluid product. More particularly, the
invention relates to a mixing device for mixing, frothing,
and dispensing a beverage.

BACKGROUND OF THE INVENTION

[0002] Espresso drinks, in comparison to other coffee
drinks, are noted for a fine layer of bubbles ("crema") that
settles on the top of the drink from fine bubbles that are
interspersed within the drink during the brewing process.
Coffee consumers in many markets view a crema as a
key indicator of a good cup of espresso. Espresso and
other coffee and milk drinks are sometimes prepared by
mixing a powder or fluid concentrate in water. However,
the quality perception of theses drinks is sometimes an
issue if the crema does not resemble that when the es-
presso is prepared from ground coffee.
[0003] Mixing devices are known for speedier prepa-
ration of coffee, espresso, and other such beverages and
other foods by mixing a powdered or liquid concentrate
food component with a liquid, such as water. These de-
vices typically feed the powdered or concentrate compo-
nent into the water, which is often pumped tangentially
into a mixing chamber to create a whirlpool to mix the
powder or concentrate into the water. When these prod-
ucts are reconstituted in a dispenser, the process does
not follow the same steps as a roast and ground espresso
product so a fine layer crema is not generated. Instead,
a layer of undesirable large bubbles ("foam") may be gen-
erated, the magnitude dependent on the particular recipe
of the powder or concentrate and the flow path for dis-
pensing. To the consumer these bubbles could indicate
that the coffee was not made correctly.
[0004] In known mixing devices, the mixture is then fed
to a whipping mechanism, which is usually a rotating
plate. The plate aerates the mixture and produces a froth.
The frothed mixture is usually dispensed into a container
for drinking. Such known whipping mechanisms, howev-
er, may only increase the amount of foam present in the
coffee because the froth that they produce is aimed at
producing bubbles that are much larger than those that
distinguish crema.
[0005] U.S. Patent No. 5,927,553, for example, dis-
closes a mixing and dispensing apparatus with a cruci-
form frothing blade. Other shapes of frothing blades are
also known. For instance, companies such as Rhea and
Zanussi use whippers with an axially short disk with very
steep sloped walls. U.S. Patent No. 7,059,498, for ex-
ample, discusses a mixing device including a conical
whipping rotor that is configured to produce large bubbles
within a beverage so as to form a layer of foam along the
top of the beverage. DE 3838 683 A1 discloses a further
device. Other whippers have disks with independent

ramps extending from a substantially flat plate. The
known devices generally have their greatest efficiency
for preparing a small group of products.
[0006] Therefore, there is a need for a mixing device
with an improved whipping mechanism or a whipper
based dispenser that reduces or eliminates the produc-
tion of large bubbles or foam in favor of finer bubbles.
[0007] Furthermore, crema generation is often bene-
fited by slow flow speeds, whereas when filling a carafe
with a large amount of "American style" coffee, speed is
favored and crema production may not even be desira-
ble. If dispensed into a multi-cup carafe for a server to
pour from, the large bubbles can often prevent full filling
of the carafe if they are overflowing from the top. For this
solution, a system is needed that does not produce bub-
bles or crema and is able to rapidly fill a carafe.

SUMMARY OF THE INVENTION

[0008] The present invention relates to a beverage dis-
penser and is defined in claim 1. The beverage dispenser
includes a whipper housing defining a cavity configured
for flowing a liquid beverage mixture therethrough, the
whipper disk being rotatably disposed within the housing
cavity. A motor is operably associated with the whipper
to spin the whipper disk. The spinning speed Can be
sufficiently fast to produce a high quality crema in the
beverage mixture. An outlet conduit is connected down-
stream to the whipper housing for dispensing the
whipped beverage mixture. The dispenser also includes
a restrictor associated with the outlet conduit for restrict-
ing the flow of the whipped beverage mixture there-
through.
[0009] The restrictor is configured for prolonging a
dwell time in which the beverage mixture is acted on by
the whipper disk. In an embodiment, a fluid-flow restrictor
is disposed between the housing and the fluid outlet, and
is configured to increase fluid back-pressure within the
housing for prolonging the dwell time in which the bev-
erage mixture is acted on by the whipper disk. The pre-
ferred restrictor is a mean to restrict the diameter of the
outlet conduit. The restrictor defines a tapered portion of
the outlet conduit. Tapered portion is configured to re-
strict the flow of the fluid therethrough, which can reduce
the velocity of the flow of the whipped beverage mixture
through output conduit, which, in turn, prolongs the ex-
posure of the mixture to the whipper disk. This can lead
to increased efficiency in the production of crema-forming
bubbles. Usually it is preferable that the tapered portion
extends over a long length of the outlet conduit rather
than on a short length.
[0010] According to a second mode, the restrictor can
be configured for breaking up bubbles of the whipped
beverage larger than a predetermined size within the flu-
id, thereby reducing the number of bubbles present within
the fluid over the predetermined size. The control of the
size enables the production of the desired cream. The
restrictor can be in the form of a spiral restrictor disposed
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within the outlet for disrupting the reducing larger bubbles
in the crema. Alternatively, the restrictor can comprise
an output plate defining a plurality of holes having diam-
eter and a length along a direction of flow that is at least
as long the diameter. The holes can have a length of at
least about 1 mm. The output plate is preferably affixed
on the output end of the outlet conduit.
[0011] The beverage dispenser can be implemented
according either the first or the second above mode, yet
according to the invention the beverage dispenser im-
plements simultaneously the first and the second mode.
According to this mode, the beverage dispenser com-
prises at least two types of restrictor : one first restrictor
configured to increase fluid back-pressure within the
housing for prolonging the dwell time in which the bev-
erage mixture is acted on by the whipper disk and a sec-
ond restrictor configured for breaking up bubbles larger
than a predetermined size within the fluid. Said second
restrictor is placed downstream to the restrictor config-
ured for prolonging the dwell time in which the beverage
mixture is acted on by the whipper disk.
[0012] The beverage dispenser can also include a by-
pass inlet in fluid communication with the outlet conduit
and configured for receiving a fluid from a fluid source
that feeds both the mixing chamber and the bypass inlet.
In this embodiment, the beverage mixture is preferably
formed at a first concentration that is variable based on
a volume of fluid provided into the mixing chamber, and
the outlet conduit is configured to reduce the first con-
centration to a lower, second concentration by receiving
the fluid from the fluid source through the bypass inlet
while the beverage mixture passes therethrough.
[0013] An embodiment of the present invention con-
cerns a method as defined in claim 8 of preparing a bev-
erage with a dispenser as described above, comprising
the steps of :

- introducing a beverage mixture into the whipper
housing,

- causing the whipper disk to spin and adjusting the
speed of the whipper in order to control the size of
the bubbles in whipped beverage mixture, and

- controlling the introduction of the fluid fed in the by-
pass inlet.

[0014] This method enables the preparation of either
a beverage with a fine layer of bubbles - like a crema for
coffee beverages - or the preparation of a beverage in a
large amount and without bubbles - like an "American
style" coffee. The preparation of either one or the other
type of beverage is made by controlling two steps of the
method. The first step is the spinning of the whipper disk :
for the preparation of a beverage with a fine layer of bub-
bles, the speed of the whipper is high, whereas for the
preparation of a beverage without bubbles, the speed is
just sufficient to mix the beverage mixture - that is usually
sufficient to dissolve the beverage concentrate with the
diluent - but not sufficient to create a beverage with a fine

layer of bubbles. The second step is the introduction of
the fluid fed in the bypass inlet : for the preparation of a
beverage in a small quantity with a fine layer of bubbles,
no fluid is introduced through the bypass inlet, whereas
for the rapid preparation of a beverage in a large amount,
fluid is introduced through the bypass inlet to mix with
the whipped beverage mixture in the outlet conduit.
[0015] The dispenser and the method of the present
invention enable the preparation of beverages of different
concentrations and consequently of different strengths.
[0016] They enable the preparation of beverages with
or without bubbles.
[0017] They enable the preparation of beverages ei-
ther for filling a cup or for filling a multi-cup recipient in a
short time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above features and other advantages of
the invention will become better understood by reference
to the following detailed description of preferred embod-
iments and the accompanying drawings wherein :

- Fig. 1 is a perspective view of a whipping mechanism
according to an embodiment of the present
invention ;

- Fig. 2 is a side cross-sectional view thereof ;
- Fig. 3 is a top cross-sectional view thereof ;
- Fig. 4 is a perspective view of a whipper disk used

therein ;
- Fig. 5 is a perspective view of a plate that can be

affixed on an output nozzle thereof ; and
- Fig. 6 shows an alternative embodiment of a dis-

pensing spout configured for use with the whipping
mechanism of Figs. 1-5, the dispensing spout includ-
ing an output plate.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] Referring to Figs. 1-3, a preferred embodiment
of the invention includes a mixing device 10 that has an
input container 12. The input container 12 comprises a
bowl portion 14 with a tangential inlet 16 for feeding a
fluid under pressure. An automatically controlled valve
is preferably provided to control the fluid flow into the
input container 12. The fluid is introduced through the
inlet at a speed selected to produce a swirling flow, pref-
erably substantially a whirlpool effect.
[0020] A component to be mixed with the fluid, which
may be a liquid concentrate or a powdered food sub-
stance, is fed into powder inlet 18 or into a plurality of
inlets 18, which preferably includes an opening at the top
of the bowl portion 14. Preferably, the component is in
the form of a liquid concentrate. The concentrate or other
substance can be fed by hand or automatically by a
source, preferably disposed above the device 10. The
source preferably has a dosing mechanism, such as a
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dosing screw, to automatically dose a predetermined
amount of the food substance into the input container 12.
A cover 20 extends around the interior of the inlet 18,
protruding into the bowl portion 14 to prevent the swirling
fluid from exiting the input container 12 by the upper side
thereof. A suction is applied to orifice 21, connected to
the underside of the cover 20 for extracting any splashed
material. The inlet is sufficiently large to receive the sub-
stance poured therein and also to receive a sufficient
amount of air for mixing with the fluid and component.
[0021] In the embodiment shown, a throat portion 22
of the input container 12 is disposed below the bowl por-
tion 14. The throat portion 22 preferably has a narrower
diameter than the bowl portion 14 and has a throat open-
ing 24 disposed on a lateral side, as shown in Fig. 2. The
throat portion 22 is preferably generally coaxial with the
bowl portion 14 and narrows substantially evenly along
the axis of the bowl portion 14. This improves the fluid
flow therein and reduces any trapping of powder or other
food substance. Preferably, a transition between the bowl
portion 14 and the throat portion 22 has an inward bend
25, followed by a sloped portion 27, which is followed by
an outward bend 29, in cross-section.
[0022] Referring to Figs. 2 and 3, a whipper assembly
26 is in fluid communication with the input container, pref-
erably at the throat opening. The whipper assembly in-
cludes a whipper disk 28. A motor 30 drives disk shaft
32, which drives the whipper disk 28 so that the motor
30 drives the whipper at about whipper axis 34. A motor
controller is preferably provided to control the operation
and speed of the motor 30.
[0023] The preferred whipper disk 28 has a convex,
substantially dome-shaped whipper surface 36. The
dome-shaped surface 36 preferably faces outwardly with
respect to the whipper axis 34. The dome shape of whip-
per surface 36 can be configured such that whipper sur-
face 36 is a revolved surface formed from a circular arc
segment. In such a configuration, whipper surface 36 is
in the form of a truncated sphere having a transverse
radius 38 and a surface radius 48. Preferably, transverse
radius is between 5 mm and 20 mm in length. In an em-
bodiment, transverse radius is at least about 12 mm. Pref-
erably, transverse radius is between 10 mm and 18 mm
and more preferably about 16 mm. Surface radius 48 is
larger than transverse radius, and is preferably between
3 times and 5 times larger than transverse radius. In a
preferred embodiment, surface radius 48 is about 4 times
larger than transverse radius. In an embodiment surface
radius is at least about 20 mm. In one embodiment, sur-
face radius 48 is preferably less than about 100 mm. In
a preferred embodiment surface radius 48 is between
about 30 mm and 80 mm and is more preferably about
65 mm. Alternatively, whipper surface 36 can be a sur-
face of revolution formed by a portion of an ellipse or
other oval shape. In such an embodiment the segment
of the ellipse used to form the surface of revolution is
symmetrical about the minor axis thereof. The whipper
surface 36 preferably has a surface area of between

about 150 mm2 and 3000 mm2. In a preferred embodi-
ment, whipper surface 36 has a surface area of between
about 500 mm2 and 1500 mm2, and more preferably be-
tween about 700 mm2 and 900 mm2.
[0024] A central tube 42 is formed substantially near
the center of whipper disk 28 along whipper axis 34.
Whipper surface 36 surrounds central tube 42 and is con-
figured to have a surface area that is between 4.5 and 5
times the transverse area of central tube 42. More pref-
erably the surface area of whipper surface 36 is about
4.8 times the transverse area of central tube. Preferably,
a line 68 passing from the edge of whipper disk to the
intersection of whipper surface 36 and central tube 42
forms an angle 69 relative to a plane defined by the edge
of whipper disk. Angle 69 can vary with the diameter and
height of whipper disk, and is preferably between about
0° and about 45°. Preferably, angle 69 is between 10°
and 30°. More preferably angle 69 is about 15°. Prefer-
ably, whipper disk has a height 44 that is defined as the
distance between a plane formed by the outside edge of
disc back surface 49 and a plane defined by the inter-
section of whipper surface 36 and central tube 42. Pref-
erably, height 44 is at least about 1 mm and at most about
15 mm, more preferably is at least about 2 mm and at
most about 8 mm, although other heights can be used.
In an embodiment, height 44 is between 4 mm and 8 mm,
and more preferably about 5 mm.
[0025] Whipper disk 28 includes a plurality of concave
portions 60 formed thereon. That separate whipper sur-
face 36 into segments 39. Concave portions 60 prefera-
bly extend from the center of whipper disk 28 radially
outward to near the edge of whipper disk 28. In the em-
bodiment shown, concave portions 60 have a uniform
shape with respect to whipper surface 36, and the depth
is not uniform, decreasing in a radial, outward direction.
In an alternative embodiment, the shape and depth can
be varied or uniform. In a preferred embodiment, the
width 66 and depth 67 are measured at the innermost
portion thereof, as shown in Fig. 4. In an embodiment,
width 66 is between about 1 and 2 times larger than the
depth 67. More preferably the width 66 is about 1.5 times
larger than the depth 67. Preferably, each concave por-
tion 60 extends along at least 50% of the radius of whipper
disk 28. In the embodiment shown in Fig. 4, the innermost
end of concave portion 60 is spaced apart from whipper
axis 34 in a radial direction. Additionally, concave portion
60 terminates radially inward of the outside edge of whip-
per disk 28. In such an embodiment concave portion 60
can extend along at least about 75% of transverse radius
38. In other embodiments concave portion 60 can extend
along at least 80% of transverse radius 38 and more pref-
erably at least 90%. In an embodiment, concave portions
60 may be formed so as to extend substantially all the
way to the outside edge of whipper disk 28.
[0026] Whipper disk 28 can include a number of con-
cave portions 60, and preferably includes between 1 and
10 concave portions 60. In a preferred embodiment,
whipper disk 28 includes between 2 and 6 concave por-
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tions, and more preferably includes 4 concave portions.
The size, and particularly the width 66 of concave por-
tions 60 varies with the number of concave portions 60
present in whipper disk 28 such that the aggregate sur-
face area of whipper surface segments 39 is about three-
times the aggregate surface are of the area occupied by
concave portions 60, and more particularly about four
times the aggregate surface area. Also, the preferred
concave portions 60 are substantially equally spaced
about the whipper surface 36.
[0027] In a preferred embodiment, concave portions
60 are semicylindrical in shape. In such an embodiment,
concave portions 60 extend along an axis 62 and have
a radius 63 such that the concave portion is defined by
the intersection of the cylinder defined thereby and whip-
per disk 28. Accordingly, the size and shape of concave
portion 60 will vary with the radius thereof, as well as the
position and orientation of axis relative to whipper disk
28. In a preferred embodiment, axis 62 is normal to whip-
per axis 34. In such an embodiment, as with other pos-
sible embodiments, concave portions 60 will have a
shape that tapers in the outward direction of radius 63.
As shown in Fig. 4, the width at the top of concave por-
tions 60 decreases with the distance from whipper axis
34. Alternatively, axis 62 can be downwardly declined
relative to whipper axis 34. Preferably whipper disk 28 is
spaced apart from back wall 58 of the whipper housing
at a distance substantially equal to the height 44 of whip-
per disk 28, although it can be slightly less in order to
give the desired size properties for concave portion. Pref-
erably, radius 63 is between about 1 mm and 10 mm.
More preferably, radius 63 is between about 3 mm and
8 mm. In a preferred embodiment radius 63 is about 4
mm. In an embodiment, radius 63 is at least about 1 mm
less than the height of whipper disk 28 at the apex of
whipper surface 36. In an embodiment where concave
portions 60 taper, the percentage of the overall circum-
ference of whipper surface 36 that is occupied by the
concave portions 60 in aggregate can vary with the radial
distance from the whipper axis 34 at which the circum-
ference is measured. In an embodiment, at the innermost
end of concave portions 60, concave portions 60 can
occupy at least about 50% of the total circumference,
and more preferably about 75%. Further, at the outside
edge of whipper disk 28, concave portions 60 can occupy
between about 0% and 10% of the total circumference.
In one embodiment concave portions 60 can occupy 0%
of the total circumference at a distance of up to 5 mm
from the outside edge of whipper disk 26. In an embod-
iment, concave portions 60 occupy about 50% of the total
circumference at a radial distance that is between about
25% and 50% of the transverse radius 38. Further, con-
cave portions can occupy less than 25% of the total cir-
cumference beginning at a radial distance that is at least
about 50% of the transverse radius 38, and less than
about 10% of the total circumference at a distance that
is at least about 75% of the transverse radius 38.
[0028] The edge 64 formed between whipper surface

38 and concave portion 60 is preferably substantially
sharp so as to create cavitations in the fluid exposed
thereto. Preferably, an angle 65 is formed along edge 64
that may vary with the distance from whipper axis 34.
Preferably, angle 65, when measured near the innermost
portion of concave portion 60, is between about 30° and
90° and is more preferably about 90°. In a preferred em-
bodiment, angle 65 preferably decreases as it extends
toward the outer edge of whipper disk 26. Whipper discs
with the desirable aspects create small bubbles using a
localized vacuum effect as concave cross section of the
disc passes through the mixture.
[0029] The preferred whipper disk 28 is optimized to
efficiently produce a quantity of bubbles within fluid based
on the flow of fluid substantially near whipper disk 28 at
a sufficient flow rate. The formation of bubbles within the
fluid is improved by the controlled cavitation within the
fluid caused by movement of whipper disk 28 in a volume
of fluid surrounding whipper disk 28. The structure of the
preferred whipper disk 28 is configured, according to: the
embodiments disclosed herein, to produce not only a de-
sired quantity of bubbles within the fluid, but also bubbles
that are generally of a smaller size than other known
whipping devices. Specifically, when whipper disk 28 is
used with a coffee product, and in particular an espresso
product formed within mixing chamber 12 as discussed
above, the bubbles formed are of a small size sufficient
to form a layer of crema when the bubbles settle along
the top of the dispensed fluid. Although bubbles within
crema and within foam may include some bubbles of a
similar size, the bubbles are generally much smaller with-
in crema than within foam. In general, the preferred whip-
per disk 28 is configured to increase the proportion of
small bubbles to large bubbles within the dispensed fluid.
[0030] Whipper disk 28 preferably includes an attach-
ment portion near whipper axis 34. Attachment portion
is preferably in the form of a central tube 42 that is con-
figured to engage the output shaft of motor 30. The en-
gagement between tube 42 and the output shaft can be
facilitated by a configuration that results in a press-fit ther-
ebetween. Preferably the parts are configured to main-
tain a friction fit therebetween such that whipper disk 28
rotates with the rotation of the motor output shaft 32. Al-
ternatively, the tube 42 and the output shaft 32 can have
mating profiles to facilitate the mutual rotation thereof.
Whipper disk 28 is disposed within a whipper housing
52, which in the embodiment shown is integral part of
unitary construction with the input container 12.
[0031] The preferred whipper housing 52 has an inner
housing surface 54 with a shape that at least partially
overlies whipper disk 28. A shear gap 56 is defined be-
tween the inner housing surface 54 and the circumfer-
ential portion whipper surface 36 that can vary as whipper
housing 52 extends over whipper disk 28. Measured at
the most narrow point between whipper disk 28 and whip-
per housing 52, the shear gap 56 can be at least about
0.5 mm, more preferably at least about 0.8 mm, and most
preferably at least 1 mm. Measures at this location, shear
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gap 56 is preferably at most about 2.5 mm and more
preferably at most about 1.5 mm. In the preferred em-
bodiment, however, the size and configuration of the
shear gap is not required in the formation of sufficiently
small bubbles within the fluid. Rather, the configuration
of whipper disk 28, itself, influences bubble formation,
the whipper housing 52 being shaped to provide both for
flow of the fluid into contact with whipper disk 28 and
retention of the fluid in contact with whipper disk 28. Pref-
erably, housing 52 is structured such that as much of the
fluid as possible is brought into contact with whipper disk
28. Similarly, whipper housing 52 is further structured
such that the fluid remains in substantial contact with the
whipper disk 28 long enough to form an acceptable
number of bubbles therein. It is understood that when
referring to the fluid coming into contact with whipper disk
28, that direct contact is not required, it is simply enough
that the fluid be influenced by the shape and movement
of whipper disk 28 to form the desired cavitations therein,
resulting in bubbles.
[0032] Whipper disk 28 can be spaced from back wall
58. In the preferred embodiment, rear surface 49 of whip-
per disk 28 is spaced from back wall 58 at a distance that
is minimized to prevent too large a quantity of fluid from
passing into the space between whipper disk 28 and back
wall 58, but is sufficient to prevent interference by, for
example, friction between whipper disk 28 and back wall
58 during operation of whipper disk 28. Accordingly,
whipper disk 28 is spaced apart from back wall 58 by at
least about 0.25 mm and at most 2 mm. More preferably
the spacing is at least about 0.5 mm, and most preferably
at least about 1 mm.
[0033] The back wall 58 preferably has a larger outer
diameter than the whipper disk 28, preferably at least
about 10% to 20% larger. The outer diameter of the back
wall 58 of the preferred embodiment is at least about 30
mm and at most about 60 mm.
[0034] A product exit tube 72 is disposed downstream
of the whipper disk 28 and back wall 58 and is disposed
to dispense the prepared fluid mixture. The product exit
tube 72 is shown as an integral part of unitary construc-
tion with the input container 12. The product exit tube 72
preferably comprises a conduit with a diameter selected
according to the final product that is to be dispensed. The
preferred product exit tube 72 has an internal diameter
of about between 2 mm and 5 mm for embodiments in-
tended to prepare several different milk and coffee bev-
erages. Embodiments intended primarily for coffee pref-
erably have a product exit tube 72 with an internal diam-
eter of about between 1 mm and 3 mm, and in embodi-
ments intended primarily for milk, the internal diameter
is preferably from about 4 mm to 8 mm. The diameter of
the product exit tube 72 is selected to obtain the desired
pumping performance from the whipper disk 28. Increas-
ing the diameter of the conduit allows a faster flow, while
decreasing the diameter provides more back-pressure
to retain the fluid mixture in the whipper assembly and
input chamber 12 for a longer time. A dispensing spout

75 is preferably attached at the end of the product exit
tube 72 for easier dispensing into a cup.
[0035] As shown in Fig. 2, dispensing spout 75 is con-
figured with a tapered portion 77 therein, which acts as
a restrictor. Tapered portion is configured to restrict the
flow of the fluid therethrough, which can reduce the ve-
locity of the flow of the liquid product through output spout
72, which, in turn, prolongs the exposure of the fluid to
the whipper disk 28. This can lead to increased efficiency
in the production of crema-forming bubbles. Preferably,
the smaller diameter of tapered portion 77 is at most
about 95% of the size of the diameter of exit tube 72 and
is more preferably between 80% and 90% of the size,
and is most preferably about 88%. Furthermore, the ef-
fectiveness of tapered portion 77 can be increased by
extending tapered portion 77 over a length of at least 2
cm, and more preferably at least about 5 cm. In a pre-
ferred embodiment, tapered portion has a length of be-
tween 4 cm and 8 cm, and more preferably about 6 cm
although other lengths are possible. Preferably tapered
portion is configured to restrict the flow of the fluid there-
through compared to prior whipping devices. In an em-
bodiment, tapered portion 77 can be configured to taper
further over the length thereof. For example, the tapered
portion 77 diameter can continuously decrease until near
the downstream end of the dispensing spout 75 reaching
a most tapered diameter that is at most about 90% of the
diameter of exit tube 72. In one embodiment the down-
stream end of tapered portion 77 has a diameter that is
between about 60% and 80% of the diameter of exit tube
72, and more preferably between about 65% and 75%.
In a preferred embodiment the diameter of the down-
stream end of tapered portion 77 is about 68% of the
diameter of exit tube 72. An additional or alternative re-
strictor can be included within dispensing spout 75 such
as a disk having an aperture formed therein that has a
diameter that is smaller than that of exit tube 72.
[0036] In an embodiment, dispensing spout 75 can in-
clude a secondary inlet 86 for accepting a secondary fluid
supply. Preferably, the secondary fluid supply originates
from a common source as the fluid that enters mixing
chamber 12 through inlet 16, which preferably includes
a heater to heat the fluid, which can be water, to a pre-
ferred temperature. The presence of inlet 86 can be use-
ful when a large volume of a beverage, particularly coffee,
is to be prepared and dispensed in a short amount of
time. A preferred embodiment of device 10 can be
shaped such that the prepared fluid flows too slowly
through whipper housing 54 and exit tube 72 to produce
a large volume thereof in a short amount of time. Accord-
ingly, the beverage can be prepared at a higher concen-
tration than is preferred for drinking by providing less fluid,
preferably water, through inlet 16, than would normally
be used. This requires a lower volume of fluid to pass
through housing 54. Fluid, preferably water, is then pro-
vided through secondary inlet, which passes through the
outlet end thereof and into the container. Preferably, the
fluid flow through secondary inlet 86 into dispensing
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spout 75 is at least partially influenced by gravity. Fluid
flow through secondary inlet 86 can be done concurrently
with the output of the concentrated fluid from whipper
housing 54. The amount of fluid provided through sec-
ondary inlet 86 is preferably suitable to provide the de-
sired consumption concentration for the beverage. Pref-
erably, the device is configured to allow a user thereof
to select this option. Further, secondary inlet 86 can be
used to provide an unprepared fluid, such as water, from
the output end of exit tube 72. In a further preferred em-
bodiment, the speed of whipper disk can be reduced dur-
ing such beverage preparation and can further be com-
pletely stopped. The downstream end of dispensing
spout 75 is preferably structured such that a cup or other
beverage conveyance can be placed therebeneath to re-
ceive the prepared beverage when dispensed from de-
vice 10. Further preferably, the downstream end of dis-
pensing spout 75 is wider than the tapered portion and
is further preferably wider than exit tube 72.
[0037] As shown in Figures 5 and 6, an output plate
80 is preferably affixed on the end of dispensing spout
75. Output plate 80 is preferably structured to control the
rate of fluid flow therethrough such that the fluid provided
through secondary inlet properly mixes with the beverage
mixture that is provided by whipper outlet 72. Output plate
can also further reduce or eliminate the large, undesira-
ble bubbles when a large volume of fluid product is dis-
pensed. The orifices 82 in output plate 80 are sized to
be large enough to allow small crema bubbles to pass
therethrough undisturbed, but to either break up larger
bubbles or to remove them from the dispensed product.
The thickness 84 of output plate 80 was can also con-
tribute to velocity reduction and the reduction in presence
of large bubbles. Preferably holes 82 are between about
1 and 1.5 mm in diameter and are more preferably about
1.25 mm. The thickness 84 of plate 80 is preferably be-
tween about 1 and 1.5 mm and is more preferably about
1.25 mm. In a preferred embodiment the diameter of
openings 82 is preferably about equal to the thickness
84 of plate.
[0038] A coil spring 88 is fitted within dispensing spout
75. Coil spring 88 is configured to disrupt the flow of fluid
through exit tube 72 such that large bubbles are broken
up into smaller bubbles. In an embodiment, coil spring
88 can extend past the intersection of secondary inlet 86
and tapered portion 77. Coil spring is preferably formed
from stainless steel wire, although other suitable mate-
rials can be used. The overall diameter of coil spring 88
can be structured so that coil spring 88 fits within exit
tube 72 snugly but without causing compression thereof.
Alternatively, coil spring 88 can fit loosely within exit tube
72. Alternative filter structures can be used in place of
coil sprint 88.
[0039] A seal, such as o-ring 90, seals the space be-
tween the input container 12 and the back wall member
58 and product exit tube 72 area.
[0040] In use, the fluid is tangentially introduced into
the input container 12 through tangential inlet 16. In the

preferred embodiment, the fluid comprises water, and
the flow rate is about between 3 mL/sec and 30 mL/sec,
more preferably about between 5 mL/sec and 15 mL/sec,
and most preferably about between 9 mL/sec and 12
mL/sec. At the time or preferably after the water flow into
the input container 12 is commenced, a powdered food
component, such as a powdered coffee product and/or
powdered milk, is dosed into the water through powder
inlet 18. Alternatively, a fluid concentrate can be used in
addition to or instead of a powder. Preferably the powder
dosing begins at least about 0.1 sec after the water dos-
ing begins and more preferably at least about 0.3 sec.
later, and preferably at most about 3 sec later, and more
preferably at most about 1.0 sec later. Preferably the wa-
ter is continued to be fed into the input container 12 until
the powder dosing is stopped, and preferably at most
about 8 sec after the powder dosing ends, and more pref-
erably at most about 3 sec later, and preferably at least
about 1.0 sec later. When a liquid concentrate is used in
place of the powder, the same process steps are imple-
mented.
[0041] The water and powder start getting mixed in the
swirling flow within the input container 12, including the
throat portion 22. The whipper disk 28 is rotated by the
motor 30 at a speed sufficient for pumping the mixture
towards the product exit tube 72 and for producing the
desired foaming and aeration effect. The whipper disk
28 sucks in air for incorporation into the mixture. The
speed of the whipper disk 28 is preferably variable to
enable a speed selection to deliver the desired amount
of energy to the mixture to produce the desired frothing.
For obtaining products of certain qualities, the rotation
speed of the whipper disk 28 can be varied between two
or more speeds during the preparation of a single prod-
uct. Device 10 is preferably structured to provide a layer
of froth, that is similar in thickness and bubble size to that
of crema, especially on beverages like coffee or espres-
so. Device 10, for example, can provide a high specific
energy dissipation to generate a milk froth and a moder-
ately low specific energy dissipation to obtain a high-qual-
ity coffee crema in the same unit. The frothed product is
then dispensed through the product exit tube 72.
[0042] The energy dissipation of the device can be con-
trolled by adjusting the disk speed, and product flow rate,
although these quantities are interdependent. An in-
crease in disk speed and a decrease in flow rate will
provide a higher energy dissipation. The preferred flow
rate is between at least about 5 g/sec and up to about
30 g/sec, and more preferably at least about 8 g/sec and
up to about 15 g/sec. The flow-rate of the system can be
controlled using one or more of the previously-discussed
restrictor devices. In a preferred embodiment, the flow
rate is optimized for the desired high quality crema for-
mation and is at most about 10 g/sec, and is preferably
less than about 8 g/s. Also, if rpm is increased, noise and
cost of the machine will increase as well.
[0043] The preferred embodiments described above
allow a device of compact size, and with a desirable flow
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rate for preparing individual drinks to be provided without
requiring extremely high disk speeds, such as of above
about 30,000 rpm. Preferably, the disk speed is at least
about 5,000 rpm and at most about 25,000 rpm, more
preferably is at least about 10,000 rpm and at most about
15,000 rpm, although other speeds can be used. At these
rotation speeds, whipper disk can have a transverse di-
ameter 38 of about 18 mm or greater. Raising and low-
ering the disk speed can produce different characteristics
for the beverage. Further the combination of a frothed
beverage produced using the whipper according to dif-
ferent speeds and the addition or not of a non-frothed
liquid from bypass inlet 86 can further vary the beverage
characteristics.
[0044] While illustrative embodiments of the invention
are disclosed herein, it will be appreciated that numerous
modifications and other embodiments of the invention as
defined in the claims may be devised by those skilled in
the art. For example, the whipper disk may have an in-
ward facing whipper surface and rotate with respect to a
portion of the whipper housing that extends inside the
whipper.

Claims

1. A beverage dispenser (10), comprising :

- a whipper housing (52) defining a cavity con-
figured for flowing a liquid beverage mixture
therethrough,
- a beverage whipper disk (28) rotatably dis-
posed within the housing cavity,
- a motor (30) operably associated with the whip-
per to spin the whipper disk,
- an outlet conduit (72) connected downstream
to the whipper housing for dispensing the
whipped beverage mixture,

and including:

- at least a first restrictor associated with the out-
let conduit for restricting the flow of the whipped
beverage mixture therethrough,
said first restrictor defining a tapered portion (77)
configured for increasing the dwell time in which
the beverage mixture is acted on by the whipper
disk, and
- at least a second restrictor (88, 80) configured
for breaking up bubbles of the whipped bever-
age mixture larger than a predetermined size,
said second restrictor being placed downstream
to the first restrictor.

2. The dispenser of claim 1, wherein the restrictor con-
figured for breaking up bubbles of the whipped bev-
erage mixture larger than a predetermined size com-
prises a spiral filter (88) disposed within the outlet

conduit.

3. The dispenser of claim 1 or 2, wherein the restrictor
configured for breaking up bubbles of the whipped
beverage mixture larger than a predetermined size
comprises an output plate (80) defining a plurality of
holes (82) having diameter and a length along a di-
rection of flow that is at least as long the diameter.

4. The dispenser of claim 3, wherein the holes have a
length of at least about 1 mm,

5. The dispenser of claim 3 or 4, wherein the output
plate (80) is affixed on the output end of the outlet
conduit.

6. The dispenser according to any of the precedent
claims, further comprising a bypass inlet (86) in fluid
communication with the outlet conduit (72) and con-
figured for receiving a fluid from a fluid source that
feeds both the whipper housing (52) and the bypass
inlet (86).

7. The dispenser of claim 6 wherein the beverage mix-
ture is formed at a first concentration that is variable
based on a volume of fluid provided into the whipper
housing, and wherein the outlet conduit is configured
to reduce the first concentration to a lower, second
concentration by receiving the fluid from the fluid
source through the bypass inlet (86) while the bev-
erage mixture passes therethrough.

8. A method of preparing a beverage with a dispenser
according to claims 6 or 7, comprising the steps of :

- introducing a beverage mixture into the whip-
per housing (52),
- causing the whipper disk (28) to spin and ad-
justing the speed of the whipper in order to con-
trol the size of the bubbles in whipped beverage
mixture, and
- controlling the introduction of the fluid fed in
the bypass inlet (86).

Patentansprüche

1. Getränkeausgabegerät (10), aufweisend:

- ein Aufschäumgehäuse (52), welches einen
Aufnahmeraum bildet, der zum Durchfluss einer
flüssigen Getränkemischung ausgelegt ist,
- eine Getränkeaufschäumscheibe (28), die ro-
tierbar im Aufnahmegehäuse angeordnet ist,
- einen Motor (30), der wirkmässig dem Auf-
schäumer zugeordnet ist, um die Auf-
schäumscheibe anzutreiben,
- eine Auslassleitung (72), die mit dem Auf-

13 14 



EP 2 219 501 B1

9

5

10

15

20

25

30

35

40

45

50

55

schäumgehäuse nachgelagert verbunden ist,
zur Ausgabe der aufgeschäumten Getränkemi-
schung,

und einschließend:

- zumindest einen, an die Auslassleitung ange-
gliederten, ersten Durchflussbegrenzer zur Be-
grenzung des Durchfluss der aufgeschäumten
Getränkemischung durch diese,
wobei dieser erste Durchflussbegrenzer einen
sich verjüngenden Abschnitt (77) festlegt, der
dazu ausgelegt ist, die Verweildauer zu erhö-
hen, während der die Aufschäumscheibe auf die
Getränkemischung einwirkt, und
- zumindest einen zweiten Durchflussbegrenzer
(88, 80), der dazu ausgelegt ist, die Schaumbla-
sen der aufgeschäumten Getränkemischung
aufzulösen, welche eine zuvor festgelegte Grö-
ße überschreiten, wobei dieser zweite Durch-
flussbegrenzer dem ersten Durchflussbegrenz-
er nachgeschaltet angeordnet ist.

2. Ausgabegerät nach Anspruch 1, wobei der Durch-
flussbegrenzer, der dazu ausgelegt ist, die Schaum-
blasen der aufgeschäumten Getränkemischung auf-
zulösen, welche eine zuvor festgelegte Größe über-
schreiten, einen in der Auslassleitung angeordneten
Spiralfilter (88) aufweist.

3. Ausgabegerät nach Anspruch 1 oder 2, wobei der
Durchflussbegrenzer, der dazu ausgelegt ist, die
Schaumblasen der aufgeschäumten Getränkemi-
schung aufzulösen, welche eine zuvor festgelegte
Größe überschreiten, eine Auslassplatte (80) auf-
weist, mit einer Vielzahl von Löchern (82), mit einem
Durchmesser und einer Länge entlang des Durch-
flusses, die zumindest so gross ist wie der Durch-
messer.

4. Ausgabegerät nach Anspruch 3, wobei die Löcher
eine Länge von zumindest 1 mm haben.

5. Ausgabegerät nach Anspruch 3 oder 4, wobei die
Auslassplatte (80) am Auslassende der Auslasslei-
tung befestigt ist.

6. Ausgabegerät nach einem der vorangehenden An-
sprüche, weiterhin aufweisend einen Bypass-Zulauf
(86) in Fluidverbindung zur Auslassleitung (72) und
dazu ausgebildet, eine Flüssigkeit aus einer Flüssig-
keitsquelle aufzunehmen, welche sowohl das Auf-
schäumgehäuse (52), wie auch den Bypass-Zulauf
(86) speist.

7. Ausgabegerät nach Anspruch 6, wobei die Geträn-
kemischung in einer ersten Konzentration erstellt
wird, die basierend auf der Flüssigkeitsmenge vari-

abel ist, welche im Aufschäumgehäuse bereitgestellt
ist, und wobei die Auslassleitung dazu ausgebildet
ist, während des Durchlaufs der Getränkemischung
durch Aufnahme der Flüssigkeit aus der Flüssig-
keitsquelle durch den Bypass-Zulauf (86) die erste
Konzentration auf eine zweite, niedrige Konzentra-
tion zu reduzieren.

8. Verfahren zur Herstellung eines Getränks mit einem
Ausgabegerät entsprechend den Ansprüchen 6 oder
7, aufweisend die Schritte:

- Zuführung einer Getränkemischung in das Auf-
schäumgehäuse (52)
- Versetzen der Aufschäumscheibe (28) in Ro-
tation und Einstellung der Geschwindigkeit des
Aufschäumers zur Größeneinstellunge der
Schaumblasen in der aufgeschäumten
Getränkemischung , und
- Steuerung der Zufuhr der im Bypass-Zulauf
bereitgestellten Flüssigkeit.

Revendications

1. Distributeur de boisson (10), comprenant :

- un boîtier de batteur (52) définissant une cavité
configurée pour faire circuler un mélange de
boisson liquide à travers elle,
- un disque de batteur de boisson (28) disposé
de manière rotative à l’intérieur de la cavité du
boîtier,
- un moteur (30) associé de manière fonction-
nelle au batteur pour faire tourner le disque de
batteur,
- un conduit de sortie (72) relié en aval au boîtier
de batteur pour distribuer le mélange de boisson
fouetté,

et comprenant :

- au moins une première restriction associée au
conduit de sortie pour restreindre l’écoulement
du mélange de boisson fouetté à travers celle-ci,
ladite première restriction définissant une partie
conique (77) configurée pour augmenter le
temps de séjour pendant lequel le mélange de
boisson est soumis au disque de batteur, et
- au moins une deuxième restriction (88, 80)
configurée pour briser des bulles du mélange
de boisson fouetté plus grandes qu’une taille
prédéterminée, ladite deuxième restriction étant
disposée en aval de la première restriction.

2. Distributeur selon la revendication 1, dans lequel la
restriction configurée pour briser des bulles du mé-
lange de boisson fouetté plus grandes qu’une taille
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prédéterminée comprend un filtre en spirale (88) dis-
posé à l’intérieur du conduit de sortie.

3. Distributeur selon la revendication 1 ou 2, dans le-
quel la restriction est configurée pour briser des bul-
les du mélange de boisson fouetté plus grandes
qu’une taille prédéterminée comprend une plaque
de sortie (80) définissant une pluralité de trous (82)
ayant un diamètre et une longueur le long d’une di-
rection d’écoulement qui est au moins aussi longue
que le diamètre.

4. Distributeur selon la revendication 3, dans lequel les
trous ont une longueur d’au moins environ 1 mm.

5. Distributeur selon la revendication 3 ou 4, dans le-
quel la plaque de sortie (80) est apposée à l’extrémité
de sortie du conduit de sortie.

6. Distributeur selon l’une quelconque des revendica-
tions précédentes, comprenant en outre une entrée
de dérivation (86) en communication fluidique avec
le conduit de sortie (72) et configurée pour recevoir
un fluide depuis une source de fluide qui alimente à
la fois le boîtier de batteur (52) et l’entrée de dériva-
tion (86).

7. Distributeur selon la revendication 6, dans lequel le
mélange de boisson est formée à une première con-
centration qui est variable sur la base d’un volume
de fluide fourni dans le boîtier de batteur, et dans
lequel le conduit de sortie est configuré pour réduire
la première concentration en une deuxième concen-
tration plus faible en recevant le fluide provenant de
la source de fluide à travers l’entrée de dérivation
(86) tandis que le mélange de boisson passe à tra-
vers celui-ci.

8. Procédé de préparation d’une boisson avec un dis-
tributeur selon les revendications 6 ou 7, comprenant
les étapes consistant à:

- introduire un mélange de boisson dans le boî-
tier de batteur (52),
- faire tourner le disque de batteur (28) et régler
la vitesse du batteur de manière à contrôler la
taille des bulles dans le mélange de boisson
fouetté, et
- commander l’introduction du fluide acheminé
dans l’entrée de dérivation (86).

17 18 



EP 2 219 501 B1

11



EP 2 219 501 B1

12



EP 2 219 501 B1

13



EP 2 219 501 B1

14



EP 2 219 501 B1

15



EP 2 219 501 B1

16

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 5927553 A [0005]
• US 7059498 B [0005]

• DE 3838683 A1 [0005]


	bibliography
	description
	claims
	drawings

