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DESCRIPTION

[0001] The present invention relates to apparatus for continuous tempering of chocolate mass comprising a column of
interconnected mass chambers and intermediary water chambers, a central drive shaft in engagement with mixing elements
arranged in at least one mass chamber.

[0002] The mixing elements of the known tempering apparatus are propels or discs. The propels comprise between two and six
plate-shaped blades extending to the inside of the peripheral wall of the chocolate chamber. The outer periphery of the discs
leaves a concentric gap to the inside peripheral wall of the chocolate chamber for the chocolate mass to pass through. The
propels or discs have a central hub mounted directly onto the shaft, which typically rotates with 30-50 rpm.

[0003] The plate-shaped blades and the discs comprise a variety of mixing knobs or obstacles on their upper and lower surfaces
for enhancing the flow and mixing of the chocolate mass. However, the radial-velocity of the blades or of the discs are low close to
the hub and very high at the outer peripheries. This makes a severe difference in the mixing capability at the center area in
comparison with at the peripheral area.

[0004] When the mixing of the chocolate is insufficient in areas, the heat transfer between the water chamber and the chocolate
mass is not effective enough in such areas. The temperature through the mass volume is not even. The crystallization in the mass
and the mixing up of the created crystals in the mass volume is simply too slow and not being throughout the mass, as desired.
The mass becomes heterogeneous and the quality of the mass is below the standard required. High quality mass requires
continuous development of a homogeneous mass volume during tempering.

[0005] Especially under certain conditions of tempering, for example when the mass exhibit high viscosity, the friction between
the mixing means and the mass becomes very high. Then, the mixing is generally low, especially at the central part of the
chambers, and the mass may even be dragged to rotation instead of being mixed thoroughly.

[0006] Between the small outer surfaces of the knobs or obstacles and the opposite chamber surfaces are defined so-called
shear-gaps. For any point of the rotating mixing blade or sheave, is defined a shear-value or shear-gradient between its surface
and the opposite surface of the chocolate chamber. The shear-value is calculated as the velocity of the mixing blade divided by
the size of the gap at that particular point. The size of the shear- gap is mostly constant from center and to the periphery, so that
the shear-value is rising with the size of the radius towards the periphery. The shear-values for a blade or sheave is in the range
between 250 s-1 and 7000 s-1. Typically, the shear-values are around 500 s-1 near the center and 4000 s-1 at the periphery,
when the shaft is set to 50 rpm for the known apparatus. Too low shear-values are not desirable. Neither are too high shear-
values, and especially not in the same apparatus. The compromise is to provide a desirable range of shear-values. For example
1500 - 3000 s-1 at the larger part of the chambers. Typically between % and % or more of the radius of the chambers. Outside
that range the crystallization is not performing as controlled as desired, which influences the perfect part of the crystallization.

[0007] Science has since long agreed, that the actually achieved shear value Is a parameter decisive for the type, size and
number of crystals created in the shear-gap. As the shear-values achieved during tempering are decisive for the crystallization
during the tempering process and consequently the quality of the result, it is important that all parts of the mass passing through
the apparatus are exposed to similar conditions of shear and shear-value.

[0008] Generally, the chocolate mass encompass all types of suspensions of non-fat particles such as sugar, milk powders and
cocoa solids mixed up with a liquid fat constituent, so that the suspensions are capable of crystallizing. When it comes to the most
widely used chocolate mass types, the fat constituent comprises genuine cocoa butter typically in a content of up to approximately
35%. However, the fat phase may also comprise substitutes as well. A small content of up to 2-3 % of genuine cocoa butter may
still be left in the recipe. Substitutes may be in the form of other types of fat-containing oils such as palm-kernel oil. Chocolate
types having the cocoa butter been replaced by other fats are often named commercially as compound chocolate, especially
when the cocoa butter has been replaced completely by palm-kernel oil. Mass made of up to 100% cocoa butter may however
also be continuously tempered. It is used later on as constituent in the production of different chocolate mass recipes.

[0009] For the continuous tempering to be performed, it is decisive, that whether the fat phase constitutes of genuine cocoa
butter or substitutes, the fat phase must be capable of crystallizing into stable crystal types when the mass solidifies, such as the
BV-crystals developing in genuine cocoa butter. Only then, eatable chocolate articles with good taste, crisp break and shiny
appearance are created. The solidified chocolate articles will also achieve the longest possible shelf life and the best resistance
against bloom, as instable crystals are diminished. If there is a content of in-stable crystals left in the mass, they will give rise to
shorter shelf-life as the articles will bloom more quickly as when in-stable crystals are not present.
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[0010] The known tempering apparatus could have several different inner configurations as long as it is able to perform
continuous tempering of fat-containing chocolate mass. The chocolate channels connecting the chambers could for example be
arranged at the periphery of the chocolate chambers or could be arranged as ring-shaped openings through which the shaft
extends. An external pump provides a pressure for the flow of chocolate through the chambers of the apparatus. A given size of a
tempering machine at the market has a fixed height and consequently fixed areas for cooling, crystallisation and reheating of the
mass in the chambers of the particular column. This determines a maximum capacity for continuously tempering of a particular
chocolate mass with the machine.

[0011] EP 1 050 215 A2 discloses an apparatus for continuous tempering of chocolate mass of the introductory art comprising a
column of interconnected, disc-shaped mass chambers and intermediary water chambers and a central drive shaft extending
through the chambers. Mixing elements in the form of centrally arranged sheaves in each chamber are fixed directly to the shaft
for being rotated therewith. The mixing sheaves are thickest at the center and are decreasing in thickness towards the periphery,
so that shear gaps with increasing width towards the periphery of the chambers are present. In the central part of the sheaves are
holes for improving mixing of the chocolate.

[0012] GB 426541 discloses an open hopper for tempering of chocolate mass. The hopper comprises an outer tank and an
inner receptacle separated by a space for cooling or heating medium controlling the tempering of the chocolate. Through a
central pillar, a shaft extends to above the receptacle. A casing for two engaging gear wheels extends radially out from the upper
end of the shaft. Each of the gear wheels are fixed to spindles from each of which U-shaped stirring vanes are immersed into the
chocolate mass. By rotation of the central shaft the stirring vanes are circulated through the chocolate receptacle, at the same
rotating around the spindles.

[0013] According to the present invention a radially extending part is arranged in the mass chamber with its inner end connected
to a hub engaged on the shaft, and the mixing elements comprise at least one planetary mixer pivotally arranged on the radially
extending part, at a fixed radius from the centre of the shaft.

By rotation of the shaft, the engaged hub and the radially extending part is rotated. The planet wheel accomplish a circular path in
the chamber and is simultaneously free to rotate around its own centre. Each mixing element is carried by a radially extending
part and consequently performs the same simultaneous pattern of mixing movements in the chocolate mass. The movement along
the circular path provides a continuous mixing of the central part of the chambers. The free rotation of the mixing elements
around their own centres provide an unforeseen effective mixing of the chocolate in the parts of the chamber distant to the central
part, i.e. at the centre of the chamber and at the periphery thereof.

[0014] The continuous sweeping of the chamber with mixing elements rotating around their own axis ensures that there are no
longer parts of the chambers present, where the mass is not being properly and evenly mixed during tempering. The improved
mixing provides a homogenous chocolate mass during tempering, which ensures a perfectly controllable crystallisation and
consequently high quality of the tempered mass, which is easily reproducible.

[0015] The inventive tempering apparatus exhibit an improved capacity span of kilograms tempered mass per hour than the prior
art apparatus having the same size. It means, that the inventive tempering apparatus only needs a much smaller total cooling
chamber surface area than the prior art apparatus, for tempering the same amount of chocolate mass per hour. Consequently,
the inventive apparatus is made smaller in size than before. The height of the column are for example reduced, or the diameter of
the column is reduced, or both.

[0016] When the radially extending part is a plate-shaped arm, the chocolate mass is free to flow around the arm during rotation.
The arm cuts through the chocolate and functions as a carrier for the mixing element, which does the real job of mixing
performance in the mass chamber instead of the arm as by the prior art.

[0017] When the radially extending part comprises a plate-shaped sheave arranged centrally, the mass is blocked from flowing
vertically at the central part of the chamber. Instead the mass is forced to flow horizontally below and above, respectively, of the
plate-shaped sheave. This is especially advantageous when the chocolate mass enters and leaves, respectively, the chambers
through ring-shaped openings arranged concentrically at the shaft. The mass is then forced radially out towards the moving
mixers when entering the chambers, and radially in towards the next ring-shaped opening for leaving the particular chamber. All
mass that enters a chamber is then mixed through by the rotating mixers.

[0018] When an internal ring gear is arranged extending along the inside of the peripheral wall of the mass chamber, and the
planetary mixer is carried by a gear wheel which meshes with the internal ring gear, the planetary mixers are rotated with constant
revolutions.
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Due to the meshing engagement of the planet wheel with the peripheral ring gear, the planet wheel accomplish a circular path in
the chamber and is simultaneously being rotated around its own centre. Each mixing element is carried by a planet wheel and
performs the same simultaneous pattern of mixing movements in the chocolate mass. The movement along the circular path
provides a continuous mixing of the central part of the chambers. The continuous rotation of the mixing elements around their own
centres provide an unforeseen effective mixing of the chocolate in the parts of the chamber distant to the central part, i.e. at the
centre of the chamber and at the periphery thereof.

[0019] The continuous sweeping of the chamber with mixing elements rotating around their own axis ensures that there are no
longer parts of the chambers present, where the mass is not being properly and evenly mixed during tempering. The improved
mixing provides a homogenous chocolate mass during tempering, which ensures a perfectly controllable crystallisation and
consequently high quality of the tempered mass, which is easily reproducible

[0020] The rotation of the mixing elements along the circular path in the chamber superimposed with the rotation around its own
centre also provide close to constant velocities of the mixing elements over the chocolate chamber area. In comparison with the
prior art exhibiting very large differences in shear-values over the mass chamber area, the inventive improvement is remarkably
and the obtained shear values are close to being the same over the chamber surfaces. This provides for crystallisation made
under similar conditions all over at the chamber surfaces, which provides for a homogenous mass tempered to high quality.

[0021] The severely improved mixing of the chocolate mass, and the close to constant shear-values all over the areas of the
chocolate chambers, together provides a tempering apparatus with a far more effective tempering process than before. Tests
have revealed, that the inventive apparatus is capable of producing 3-4 times more high quality chocolate per hour of the same
type and recipe as is possible with the prior art apparatus having the same total mass chamber area.

[0022] It means, that the inventive tempering apparatus of the same size as the prior art apparatus exhibit a severely improved
capacity span of kilograms tempered mass per hour. Or vice versa. The inventive tempering apparatus only needs 1/3 of the total
cooling chamber surface area of the prior art apparatus for tempering the same amount of chocolate mass per hour.
Consequently, the inventive apparatus are made much smaller in size than before. The height of the column is for example
reduced to a third of the prior art with the same diameter of the column. If reduced to half height the diameter of the column is
also reduced remarkably. The weight of the apparatus is reduced to around half of the prior machines, and handling is made
much easier. Most of the auxiliary equipment around the column is also made smaller in size and weight, such as the gearmotor
for the shaft.

[0023] The tempering apparatus can run for a high number of hours before service is required. It is easy and simple to connect
the mixing elements to the planet gear wheel, and the construction has a few parts. All chocolate is continuously released from
between any of the teeth at the sun gear wheel or at the ring gear.

[0024] When the planet wheel is sandwiched in between a lower and an upper mixing element there are provided two effective
mixing elements simultaneously performing the same pattern of movement. The lower mixing element mixes up the mass at the
lower chamber surface and the upper mixing element at the upper chamber surface. Shear gaps and shear effects are created at
both chamber surfaces. During the passage of the mixers over the two respective chamber surfaces, crystals are created in the
shear gaps and simultaneously mixed up into the mass.

[0025] When the radial extending arm and the ring gear extend in between the two mixing elements there is provided further
shear gaps for the chocolate mass. Four new shear areas are created. Two further areas are created between the upper sides of
the lower mixing element and the lower side of the arm and the lower side of the ring gear, respectively. Two more areas are
created between the lower sides of the upper mixing element and the upper side of the arm and the upper side of the ring gear,
respectively. The improvement in shear areas provides for a higher production of tempered chocolate mass.

[0026] When the mixing elements have the shape of a star with at least three fingers, the outer ends of the fingers are extending
between the shaft and the peripheral wall of the mass chamber. The fingers effectively sweep and mix the mass through all parts
of the chamber during one rotation of the planet wheel. The provided shear area of the star-shaped mixers are perfectly
balanced, not being too big nor too small, and at the same time the fingers provide excellent sweeping and mixing of the mass.
The created crystals are effectively removed and mixed up into the mass at a broad range of revolutions of the shaft, such as
between 25 and 100 rpm.

[0027] When the mixing elements have the shape of a disc or sheave, areas of the outer surfaces of the discs are highly
effective providing shear effect in the mass due to the superimposed movements of the circle and of the rotations. The discs may
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be planar providing maximum shear effect or they may be open in areas for passage of mass there through. When the mixers
have the shape of a disc the largest possible shear areas or shear-values are obtainable, for example for tempering of low-
viscosity mass when required.

[0028] The invention is explained further below under reference to preferred embodiments as well as the drawing, in which
fig. 1 is a schematic view of the inventive tempering apparatus,

fig. 2 is a perspective view of a single element from the inventive tempering column comprising both mass chamber and
underlying water chamber,

fig. 3 is the same seen in vertical section,
fig. 4 is the same seen from above without mixing elements for clarity,
fig. 5 is a schematic view of the inventive pattern of movement of the planetary mixers,

fig. 6 is a schematic view in vertical section of a tempering column with interconnecting channels arranged at the periphery of the
chambers,

fig. 7 is a schematic view in vertical section of a tempering column with interconnecting channels arranged concentrically around
the shaft,

fig. 8 is a schematic view of another embodiment of two arms each carrying a large sprocket wheel,
fig. 9 is a perspective view of another embodiment of three arms each sandwiched in between two large mixing discs,

Fig. 10 is another embodiment of a single element from the inventive tempering column comprising both mass chamber and
underlying water chamber,

fig. 11 is the same embodiment as in figure 10, seen from above, and

fig. 12 is a comparison between the size of a prior art tempering column with two different inventive columns that both have the
same maximum tempering capacity.

[0029] The apparatus 1 for continuous tempering of chocolate mass disclosed in figure 1 comprises a column 2 of disc-shaped
elements 3 stacked upon each other. As each element has a mass chamber 4 closed from a lower water chamber 5, such as
disclosed in figure 3, the column 2 comprises a succession of mass chambers 4 and intermediary water chambers 5. A central
drive shaft 6 is in engagement with mixing elements 7 arranged in each mass chamber 4, as disclosed in figures 2 and 3.

[0030] The column has an inlet 8 and a pump 9 for pumping chocolate mass into the column 2. An outlet 10 for the ready
tempered mass leaving the column 2 is connected at the top of the column. The chocolate mass is pumped through the column 2
from bottom towards the top of the column 2. The inlet 8 and the outlet 10 may also be arranged vice versa, so that the chocolate
flows through the column 2 from top towards bottom. The column 2 is fixed in a steel frame or support, which is not disclosed as it
is not part of the invention.

[0031] In the peripheral wall 11 of each element 3 is an inlet opening 12 and an outlet opening 13 for the water circulating
through the water chamber 5 during tempering of the chocolate mass. The temperature and flow of the water is controlled in well-
known manner by water circuits connected to the inlets 12 and outlets 13 of the chambers 3. The mass is cooled, crystallised and
reheated or stabilised passing through the column 2 by the influence of heat-exchange with the particular water circuits.

[0032] As disclosed in figures 2, 3 and 4 three radially extending, plate-shaped arms 14 are arranged in the mass chamber 4
connected to a hub 15 engaged on the shaft 6. An internal ring gear 16 is permanently fixed extending along the inside 17 of the
peripheral wall 11 of the mass chamber 4. At the disclosed embodiment the arms 14 are "double-layered" and three intermediary
planet gear wheels 18 are arranged in between the two plate-layers of the arms 14. The planet gear wheels are each arranged
with a central pivot or bearing 19 at the end of the particular arm 14 as disclosed in figure 4. The teeth 20 of the planet gear
wheels 18 meshes with the teeth 22 of the internal ring gear 16.

[0033] At the disclosed embodiment each planet gear wheel 18 is sandwiched in between a lower star-shaped mixing element 23
and an upper star-shaped mixing element 24, referring to figures 2-4. Each of the star-shaped mixing elements has six fingers 25,
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which extend as close as possible to the inside 17 of the peripheral chamber wall 11 as well as to the central hub 15 of the arms
14 during rotation.

[0034] The chocolate passes into the chambers via peripheral openings 26 in the elements 4, as schematically disclosed in
figure 3 and 6. The chocolate mass may also pass in and out of the chambers 4 via openings 27 arranged around the shaft 6 and
the hub 15, as disclosed at the column 28 of figure 11. This principle for mass flow through the column 2 is disclosed
schematically in figure 7.

[0035] By rotation of the shaft 6, the engaged hub 15 and the plate-shaped arms 14 are rotated. The meshing engagement of
the planet gear wheels 18 with the peripheral ring gear 16, makes the planet wheels rotate in the opposite direction as that of the
plate-shaped arms 14. The planet gear wheels 18 accomplish a circular path CP in the chambers 4 and is simultaneously being
rotated in an orbital rotation OR as disclosed schematically in figure 5.

[0036] At the disclosed embodiment the exchange between the planet gear wheel 18 and the ring gear 16 is 1: 5,21. For each
revolution of the shaft 6 the planet gear wheels 18 have completed a full circle path CP through the chambers 4 and 5,21
revolutions OR each. When the shaft rotates with 35 rpm the planet gear wheels 18 and consequently the star-shaped mixers 23,
24 simultaneously rotates OR with 182 rpm, i.e. figure 5. These settings have found to be advantageous for high quality
tempering of standard chocolate recipes of dark and milk chocolate. By lowering or rising the revolutions per minute of the shaft
the mixing and shear intensity can be adapted to the requirements. The exchange relations between planet gear wheels and sun
gear wheel and ring gear, respectively are easily changed if needed for tempering of masses with different types if required.

[0037] Each star-shaped mixing element 24, 25 is carried by a planet wheel 18 and performs the same simultaneous pattern of
mixing movements in the chocolate mass. The movement along the circular path CP provides a continuous mixing of the central
part of the chambers 4. The rotation OR of the star-shaped mixing elements 24, 25 provide an unforeseen effective mixing of the
chocolate mass simultaneously in all the parts of the chamber 4. The lower mixing element 23 mixes through the mass in the lower
part of the chamber 4, and the upper mixing element 24 mixes through the mass in the upper part of the chamber 4.

[0038] As the plate-shaped arms 14 and the ring gear 16 extend in between the two mixing elements 23, 24 there is provided
further shear gaps between the mixing elements 23, 24 and the sandwiched surfaces of the plate-shaped arms 14 and the ring
gear 16, respectively. The enlarged shear areas provides for higher capacity of producing tempered chocolate mass in an
apparatus of the same size.

[0039] When entering the chambers 4 through the peripheral openings 26, the mass is mixed through in the lower part of the
chamber 4 by the passage of the rotating arms 14 and lower mixers 23. Then, the mass flows through to the upper part of the
chamber 4 under the intense mixing action of the star-shaped mixers 23, 24. At the upper part of the mass chamber the mass is
mixed through by the passage of the upper mixing elements 24 while it flows towards the peripheral opening 26 towards the next
chamber 4 in the column 2. Hereby is achieved an unforeseen effective mixing of the complete mass volume passing through the
tempering apparatus. It ensures that all parts of the tempered mass volume is mixed through.

[0040] The mixing elements may have many different embodiments as long as they are carried by plate-shaped radially
extending parts according to the Inventive solution. In figure 8 is for example schematically disclosed another embodiment by
which two arms 29 each carry a pivoted gear wheel 30 meshing with the internal ring gear 31. The gear wheel may function
directly as mixers provided by their teeth 32, or additional mixers may be arranged on the gear wheels. The surfaces 33 of the
gear wheels 30 functions as major shear-providing surfaces when required.

[0041] In figure 9 is disclosed a further embodiment of the invention where the planet gear wheels are sandwiched in between
major discs 34 for providing huge shear surfaces.

[0042] At the embodiment of figure 10 and 11, a major plate-shaped sheave 35 is carried by the central hub 36. Three arms 37
extend further radially from the sheave 35 and each carries two planetary mixers 38, 39 at their ends. The mixers 38, 39 are
pivotally arranged 40 so that they are free to rotate. The openings for the chocolate is arranged as ring-shaped openings 27 at
the shaft 41. The elements 42 have water chambers 43 for the heat-exchanging water. The planetary mixers 38, 39 are star-
shaped having six fingers 44.

[0043] The mass enters into the chambers via the ring-shaped opening 27 and is immediately restricted by the central disc 35 so
the mass flow radially out towards the periphery. During that the mass is mixed through intensively by the rotating lower mixer 39.
The mass is mixed through by the upper mixers 38 when flowing radially in towards the next opening 27 in direction of the mass
chamber above.
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[0044] It ensures, that no mass volumes are left without mixing for longer periods than others in the chamber. It is a solution, that
provides true "first-in - first out" passage of the chocolate mass through the tempering apparatus.

[0045] As the planetary mixers 38, 39 each have more than two fingers 44 they rotate by themselves when the shaft 41 revolves.
The planet mixers 38, 39 then perform the combined rotation OR and movement along the circular path CP as in figure 5. Most
effective is when the mixers have 6 fingers 44 as disclosed in figures 10 and 11.

[0046] In figure 12 is disclosed a prior art tempering column 45 and two different tempering columns 46 and 47 both comprising
the inventive solution according to figures 2-5. All three tempering columns have a maximum tempering capacity of 2000 kg
chocolate mass per hour of the same chocolate type.

[0047] Tests have revealed, that the inventive apparatus is capable of producing 3-4 times more high quality chocolate per hour
of the same type and recipe as is possible with the prior art apparatus having the same total mass chamber area.

[0048] It means, that the inventive tempering apparatus of the same size as the prior art apparatus exhibit a severely improved
capacity span of kilograms tempered mass per hour. The inventive tempering apparatus needs only 1/3 of the total cooling
chamber surface area of the prior art apparatus for tempering the same amount of chocolate mass per hour. Consequently, the
inventive apparatus 46, 47 are made much smaller in size than before. The height of the column 46 is for example reduced to a
third of the prior art column 45 with the same diameter.

[0049] The novel column 47 has reduced to half height of the prior art column 45 and the diameter of the column 47 is also
reduced remarkably. The weight of the inventive apparatus 46, 47 is reduced to around half of the prior machines 45, and
handling is made much easier. Most of the auxliary equipment around the column is also made smaller in size and weight, such
as the gearmotor for the shaft.

[0050] Many different shapes and forms of the mixing elements are possible, as long as the inventive solution of planet wheels
carrying the mixing elements and their advantageous path through the mass chambers are preserved. The number of the planet
wheels carrying mixing elements in a mass can also be altered and adopted to the particular requirements. For example may two
planet mixers be sufficient in chambers tempering high-viscosity or heavy-duty mass. In mass chambers tempering low viscosity
mass such as highly liquid cocoa butter a higher number of planetary mixers, such as four per chamber can be more effective.
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Patentkrav

1. Apparat til kontinuerlig temperering af chokolade masse omfattende en sgijle (2)
af massekamre (4) og mellemliggende vandkamre (5), en central drivaksel (6, 41) i
indgreb med blandeelementer (7) indrettede i massekamrene (4), kendetegnet ved,
at en radialt forlobende part (14, 35) er indrettet i massekammeret (4) med dens
indre ende forbundet til et nav (15, 36) i indgreb pa akslen (6, 41), og at
blandeelementerne (7) omfatter i det mindste én planetmikser (23, 24; 38, 39)
drejeligt indrettet pa den radialt forlabende part (14, 35), ved en fast radius fra
akslens (6, 41) center.

2. Apparat ifelge krav 1, kendetegnet ved, at den radialt forlobende part er en
plade-formet arm (14).

3. Apparat ifolge krav 1, kendetegnet ved, at den radialt forlobende part omfatter en
plade-formet skive (35) indrettet centralt.

4. Apparat ifglge krav 1, kendetegnet ved, at en indvendigt fortandet tandkrans (16)
er indrettet forlobende langs indersiden (17) af periferivaeggen (11) af
massekammeret (4), og at planetmikseren (23, 24) baeres af et tandhjul (18) som
indgriber med den indvendige tandkrans (16).

5. Apparat ifglge krav 4, kendetegnet ved, at planet tandhjulet (18) er sandwich
indlagt imellem et nedre og et gvre mikser element (23, 24) .

6. Apparat ifolge krav 5, kendetegnet ved, at den radialt forlsbende part (14) og den
indvendige tandkrans (16) streekker sig ind imellem de to mikser elementer (23, 24).

7. Apparat ifolge krav 1, kendetegnet ved, at mikserelementerne har form som en
stjerne (23, 24) med mindst tre fingre (25), som straekker sig til navet (15) af den
radialt forlobende part (14) savel som til indersiden (17) af den perifere vaeg (11) af
massekammeret (4).
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8. Apparat ifolge krav 1, kendetegnet ved, at mikser elementerne har form af en
skive (30, 34).
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