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Abrégé :

The present invention is directed to a rotary press (1)
for compressing a pressing food material (M), like
food powder, into food tablets (T), comprising a
feeding system (2) comprising a feeder (20) for
continuously supplying the pressing food material (M)
and a feeding pipe (21) for providing the pressing
food material (M) received from the feeder (20), a
press system (3) comprising a rotary die plate (30)
being drivable about a rotational axis (R) and
comprising a plurality of die cavities (31) for
successively receiving an amount of pressing food
material (M) provided by the feeding pipe (21) and to
produce food tablets (T) inside the die cavities (31) by
means of punches (32) upon a rotational movement
of the die cavities (31) of the rotary die plate (30) with
respect to the feeding system (2), an analog sensor
(4) for detecting a fill level (L) of the pressing food
material (M) in the feeding pipe (21), and a control
unit (5) configured to control a feeding speed of the
feeder (20) for continuously supplying the pressing
food material (M) based on the detected fill level (L) to
keep the fill level (L) at a defined fill level set point
(Lsp). The present invention is further directed to a
method for pressing a food tablet (T), like a bouillon
cube, by compression of a pressing food material (M),
like a food powder, with a rotary press (1).
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Rotary press for compressing a pressing food material

The present invention relates to a rotary press for compressing a pressing food
material, like food powder, into food tablets (e.g. bouillon tablets or bouillon cubes) as
well as a method for pressing a food tablet, like a bouillon tablet or bouillon cube, by

compression of a pressing food material, like a food powder with a rotary press.

Rotary presses are commonly known in the prior art. These presses usually comprise a
conveyer for supplying a pressing (e.g. powdery) material to a feeding pipe of the
press. The feeding pipe is usually arranged or oriented vertically for gravity feeding of
the pressing material into a press section of the rotary press. Usually, the rotary
presses are fed on a discontinuous basis. Upon a press process, a defined amount of
pressing material for a tablet to be pressed is fed from the feeding pipe into the press
system having die cavities for receiving an amount of pressing material to be
compressed to a tablet. The fill level within the feeding pipe is usually kept within a
given but quite large range. For instance, a single sensor measures, at a defined level
of the feeding pipe, whether or not pressing material is present at this position of the
feeding pipe. When the sensor is uncovered, a low level of pressing material inside the
feeding pipe is detected. After a certain time of delay upon the low level detection but
during continuation of the pressing process, a motor that drives the conveyer for
feeding the pressing material into the feeding pipe is started to run at a fixed speed
thus filling up the feeding pipe. When the sensor is then covered due to this filling-up,
said motor continues running for a certain time of delay until it stops while the
pressing process continues. This results in the fill level of pressing material within the
feeding pipe varying within the mentioned range. It has been found that the above
described known discontinuous feeding of the feeding pipe results in a weight
variation of 0.15 g for a tablet having an average weight of 10 g. To avoid the fill level
exceeding the sensor level or staying below the same for too long and thus avoiding
the feeding pipe to drain or overflow, it is known to adjust the speed of the press
system if a change of the fill level has not been detected for a defined time period. It
has been found that the adjustment of the speed of the press system results in
different hardness of the pressed tablet or cube. A habit of users of bouillon tablets is
the crumbling of the tablet or cube into the dish during preparation process either to
ensure good distribution and/or to accelerate its dissolution time in the cooking water.
A minimum hardness is desired to allow a secure wrapping of the produced tablet. A
defined maximum hardness ensures that a user can break the tablet with the fingers

without the use of additional tools or appliances.
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It is thus an object of the present invention to provide a rotary press for compressing a
pressing food material into a food tablet as well as a method for pressing a food tablet
which allow for a more accurate or consistent production of food tablets with respect
to average weight and preferably with respect to further characteristics of the pressed

food material or food tablet.

The object is to be accomplished by means of the independent claims. The dependent

claims advantageously study further the central idea of the present invention.

According to a first aspect of the present invention, there is provided a rotary press for

compressing a pressing food material, like food powder, into food tablets.

According to the present invention, the generic term “tablet” covers any kind of
pressing material being compressed or compacted from a powder or granule (mixture)
into a solid dose. “Solid” means that it maintains its shape after the compression step;
eventually supported by binders or other added agents. Tablets can have a cubic or
disk or any other desired shape. A cubic tablet is herein also referred to as a “cube”,

e.g. a food cube or a bouillon cube, thus being a specific form of a (food) tablet.

According to the present invention, the term “food” or “food material” covers any
edible or comestible substance/material. Further, the term “pressing food material“
covers any kind of such ,,food material“ provided in a compressible form able to be

compressed into a tablet, e.g. a food powder or food granulate (mixture).

The rotary press comprises a feeding system. The feeding system comprises a feeder
for continuously supplying the pressing food material and a feeding pipe for providing

the pressing food material received from the feeder.

According to the present invention, the term “continuously supplying” means a
continuous feeding or supply — here of pressing food material — irrespective of
possible feeding or supply speed variations. The feeding pipe may be — as usual in the
given technical field — of a gravity-fed type, i.e. allows for a gravity-fed supply of

pressing food material by being substantially vertically arranged/oriented.

The rotary press further comprises a press system. The press system comprises a
rotary die plate being drivable about a rotational axis. The die plate comprises a
plurality of die cavities for successively receiving an amount of pressing food material

provided by the feeding pipe and to produce food tablets inside the die cavities by
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means of punches upon a rotational movement of the die cavities of the rotary die

plate with respect to the feeding system.

According to the present invention, the “press system” can, for instance, be a double
punch system or a single punch system. The double punch system usually comprises
two punches per die cavity, i.e. a lower and an upper punch provided at opposite sides
of the die plate, which are relatively moveable to each other in a direction along the
through-hole forming the die cavity for compressing the pressing material when being
moved towards each other. The single punch system comprises one punch per die
cavity, e.g. a lower punch, which is moveably provided relative to a static counter
pressure plate. The counter pressure plate is preferably positioned opposite an
opening of the die cavity via which opening the punch enters the die cavity for
compressing the pressing material countered by the counter pressure plate. In
principle, also other kinds of presses having a continuous tablet production are

covered by the present invention.

The rotary press further comprises an analog sensor for detecting the fill level of the

pressing food material in the feeding pipe.

The rotary press further comprises a control unit configured to (continuously) control
a feeding speed of the feeder (e.g. via speed control of a feeder motor) for continuously
supplying the pressing food material based on the detected fill level to keep the fill
level at a defined fill level set point.

According to the present invention, “keep the fill level” is a set target to be aimed at
most accurately and preferably means that the fill level is intended to be kept as good
and exactly as possible at the desired or defined fill level set point while a (slight)
deviation may occur, e.g., due to abnormal conditions of the rotary press itself (e.g.
clogging, density variation), running conditions of the press system (e.g. successive
filling/feeding of die cavities; which upon a fast running of the press system, e.g. at
maximum speed, might be considered as an (approximately) continuous process), the

pressing food material (e.g. agglomeration), the environment (e.g. temperature,
humidity), and the like.

First of all, the rotary press according to the present invention allows for a continuous
supply of pressing food material into the feeding pipe which in turn allows for a much
more accurate and controllable fill level. Furthermore, the feeding speed of the feeder

is (continuously) controlled to allow for a continuous supply of the pressing food
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material upon feedback from the analog sensor, i.e. based on the detected fill level
such that the fill level is best kept at the defined fill level set point. Contrary to the
prior art which purposely allows the fill level to vary along a large range about the
sensor detection level, the present invention is focused to keep the fill level in fact at a
defined fill level set point; meaning maintaining the set target, as mentioned; i.e. most
accurately at or slightly about the fill level set point (e.g. between 5 and 40mm or even
less about the fill level set point intended to be kept constant, preferably between 5
and 2o0mm, preferably between 5 and 10mm) to thus avoid unfavorable variation in

the overall fill level.

It has been found that the fill level of the pressing food material within the feeding
pipe has a huge impact on the final product, i.e. the food tablet, to be pressed. This
comes about since a significant fill level may result in the pressing food material
within the feeding pipe to be more compressed due to the feeding pipe providing the
material by gravity feeding, like a too low fill level results in the pressing food material
not be compacted sufficiently — e.g. having a too low density — which in turn results in
a significant variation of the pressing food material fed to the press system and thus
results in a significant variety of food tablet characteristics, like weight and hardness,
of the food tablets being pressed. By most accurately keeping constant the fill level at a
defined fill level set point, such a variation can be minimized. This is particularly
achieved by the use of an analog sensor. As the analog sensor is outputting a
continuous signal, e.g. from 0% to 100%, there is only one single sensor — namely the
analog sensor — needed which can detect the fill level of the pressing food material in
the feeding pipe as a value (e.g. 50% or 25%) and then the control unit can control the
feeding speed of the feeder to keep the fill level set point. Moreover, it may also be
possible to easily set the fill level set point at any desired (detection) level of the analog

sensor within its detection range, as will be described in more detail herein below.

Moreover, unlike commonly known pressing processes in which the press speed is
controlled to allow variation or adjustment in the feeding pipe fill level, the present
invention aims at controlling the feeding speed of the feeder to be controlled by the
control unit to keep the fill level at the defined fill level set point. Hence, the goal of
keeping the fill level (as constant as possible) at the defined fill level set point is
realized by means not directly related to the pressing process (like the press speed).
This may allow any press system related parameters (like press speed) be controlled
(e.g. adjusted) independently from the feeding system, so that the press system, which

receives the pressing food material from the feeding system in a most accurate
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manner, can, for instance, be run at a constant speed, e.g. at full speed or any other

desired speed.

It has been found that the present invention allows for production of food tablets
having a minimized weight variation, e.g. a maximum weight variation of 0.05 g per
10 g food tablet, which means a reduction of the variation in weight compared to
conventional press systems of about 66% (0.05 g vs. 0.15 g). This also results in less
variation in raw pressing food material which in turn results in an increased economic

efficiency.

As already indicated herein above, the control unit (or another control unit) could be
further configured to control the feeding speed independent from a speed of the press
system. This means that the speed of the press system can be set at any desired speed
to allow for a desired press result of the tablets, while the feeding speed, irrespective of
a press speed and press speed control, is only controlled based on — i.e. only
dependent on — the actual fill level detection to keep the fill level at a defined fill level
set point. Hence, even though the actual fill level might also be dependent on the press
speed, the control of the feeding speed is only dependent on the detected fill level thus
also taking into consideration any other factors which may influence the actual fill
level, like temperature, humidity, clogging, pressing material, etc. As already
mentioned, as the speed of the press system on the one hand and the feeding speed of
the feeder on the other hand are independently controllable, the required pressing
food material can be provided by the feeding system in a most accurate manner, while
the press system can be controlled to obtain desired food tablet characteristics or just
to let the press system run at maximum or any other desired speed. The accurate
provision of pressing food material thus allows for a desired/maximum output while
minimizing the weight variation. A limited variation in weight of the pressing food
material also has an influence on other characteristics of the food tablet, like the
average hardness and the average amount of raw pressing food material used. It has
also been found that a variation in press speed, like applied in the prior art to control
the fill level, results in a variation of the hardness of the food tablets which may result
in the food tablet not be usable for the intended purpose (e.g. bouillon cube) or more
unplanned stoppages of the whole process including also wrapping of the food tablet
(e.g. food cube). As the press system characteristics might be controlled (e.g. adjusted)
independently from the feeding speed and thus the fill level, adverse influences
resulting from a variation of these press system characteristics can be avoided. For

instance, in case the composition of the Swiss Maggi bouillon is pressed with a speed
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of 632 tablets/min the average hardness of these tablets is 163N, and with a reduced

pressing speed of 500 tablets/min the average hardness of these tablets is 276N.

The rotary press may further comprise a press control unit, which is configured to
control the speed of the press system independent from the feeding speed and the
detected fill level. This allows for a maximum optimization of the fill level control on
the one hand and the press production control on the other hand thus resulting in
food tablets having a minimized weight variation and a minimized variation in other
food tablet characteristics, like hardness. The (feeding speed or feeder) control unit
can comprise the press control unit. Alternatively, the press control unit and the
(feeder) control unit can also be independently provided with respect to each other,
wherein “independently” may simply relate to the control actions but may also relate

to a physically independent layout.

The control unit can be further configured, irrespective of a speed of the press system,
to keep constant the feeding speed preferably at a defined set point speed, if (or once,
or when) the analog sensor detects the fill level to correspond to the fill level set point.
This should allow to keep the fill level at a defined fill level set point in an easy and
efficient way; this preferably based on a defined set point speed which may allow for a
most energy-saving operation. As this is carried out irrespective of a speed of the press
system, again the feeding and pressing can be controlled individually and thus allow
for a most accurate production of pressed food tablets with a minimum in variation of

weight and preferably further food tablet characteristics.

The control unit can be further configured, irrespective of a speed of the press system,
to increase the feeding speed preferably to a (defined and/or variable, e.g. dependent
on the detected fill level) first speed, if the analog sensor detects the fill level to be
below the fill level set point, and to decrease the feeding speed preferably to a (defined
and/or variable, e.g. dependent on the detected fill level) second speed, if the analog
sensor detects the fill level to be above the fill level set point. This should allow a most
accurate control of the fill level to be best kept constant at the defined fill level set
point due to a quick reaction of the control unit upon potential variation in the fill
level to control the feeding speed in a most accurate manner and preferably based on
defined first and second speeds thus also resulting in a most efficient control of the

whole pressing process.

The analog sensor may have a continuous fill level detection range preferably between

a defined upper fill level limit being above the fill level set point and a defined lower



10

15

20

25

30

35

20404

7

fill level limit being below the fill level set point. Due to particular circumstances, it
might also be required and possible that the fill level set point be set at the same
detection level as one of the upper or lower fill level limit. The use of an analog sensor
allows for a continuous fill level detection over the whole detection range and thus for
an accurate and preferably stepless feeding speed control for the feeder. Dependent on
the type of analog sensor, e.g. dependent on its resolution, the better the sensor
detection characteristics are, the better and smoother can be done the feeding speed
control thus making the whole control process even more accurate and smoother. The
use of one single analog sensor results in an easy and economic layout of the sensor
arrangement, while accuracy in measuring the fill level can be easily adjusted either by
the type of analog sensor used and/or by the control parameters set. The given
detection range or any defined/set detection range (e.g. set by the control unit) within
the overall detection range may further provide security measures to avoid the fill
level exceeding or dropping below predefined (abnormal) fill levels resulting, for
instance, in pressed food tablets deviation from a required average characteristic like
weight and hardness. The control unit thus may further be configured to detect an
abnormal condition, if the upper fill level limit (or another defined/set upper fill level
limit) is exceeded (e.g. as such or for a predetermined time) and/or the lower fill level
limit (or another defined/set lower fill level limit) is undercut (e.g. as such or for
predetermined time). As a result of this abnormal condition detection, the rotary press

may, for instance, output a corresponding signal and/or be stopped.

As already mentioned, the control unit may preferably be configured to define or set
any desired fill level limits within the given detection range of the analog sensor. For
instance, the control unit may set intermediate fill level limits being between the fill
level set point and the upper and/or lower fill level limit. This should allow for a more
accurate control of the fill level. For instance, reaching the respective intermediate fill
level limits detected by the analog sensor may result in an intermediate feeding speed
of the feeder be set, which intermediate feeding speed can preferably be between the
constant feeding speed (e.g. the defined set point speed) and the respective feeding
speed when the analog sensor detects an upper or lower fill level limit of the feeding
pipe; with the aim to bring the fill level back to the defined fill level set point. Hence,
the first speed and/or second speed might be variable dependent on the fill level being
measured by the analog sensor at the respective fill level limits. As the analog sensor
usually has a continuous detection range, there can be a number of intermediate fill
level limits be set and preferably evenly distributed between the fill level set point and
the upper and/or lower fill level limit. Every intermediate fill level limit can have a

dedicated intermediate feeding speed assigned thereto which results in the
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intermediate speed being variable and which allows for a high accuracy of the feeding
speed control. The distance between these set intermediate fill level limits can, for

instance, be infinitesimal thus resulting in a highly accurate continuous speed control.

The control unit can be further configured, irrespective of a speed of the press system,
to increase the feeding speed, preferably to a (defined and/or variable, e.g. dependent
on the detected fill level) third speed higher than the first speed, if the analog sensor
detects the fill level to decrease, preferably to drop or be below the lower fill level
limit, and to decrease the feeding speed preferably to a (defined and/or variable, e.g.
dependent on the detected fill level) fourth speed lower than the second speed, if the
analog sensor detects the fill level to increase, preferably to exceed or be above the
upper fill level limit. This should allow the press system to quickly react in case of
detecting an “abnormal condition” to bring back the rotary press quickly into a normal
condition, i.e. the fill level back to the defined fill level set point if not able to be kept
by the given conditions. Of course, if these measures may not result in the fill level
getting back to the fill level set point — e.g. within a predetermined time — an
“abnormal procedure” may be performed which could be output of a corresponding

signal and/or the rotary press be stopped.

The detection range preferably extends over a detection length extending between the
feeder and the press system (i.e. usually in or along a vertical direction/extension) of
between 20mm and 100mm, preferably between 25mm and 40mm, more preferred of
about 35mm. The invention, however, is not limited to a particular length of the fill
level detection range but this depends on the given circumstances of the required fill
level, the length of the feeding pipe as well as the dimension of the feeding pipe and
the whole system, and the overall rotary press characteristics like pressing speed and

used pressing food material and the like.

The analog sensor can, if needed, be combined with other sensors, like further analog
sensors or even other type of sensors, like digital sensors. These sensors are preferably
positioned adjacent to each other preferably along a feeding direction extending
between the feeder and the press system. The plurality of sensors can be distanced
from each other along said feeding direction within a range of between 10mm and
4omm, preferably 15mm and 3omm, more preferred by about 18mm. In fact, the
invention is not limited to a particular distance between the sensors or — if digital
sensors are additionally used — discrete sensing levels but the distance can be set as
required dependent on the given circumstances of the rotary press. Of course, the

distance is limited by the overall length of the feeding pipe.
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The analog sensor and, if present, also further sensors can be (jointly) provided on or
attached to a (common) support. This allows for an easy handling and accurate

mounting of the sensor(s).

The analog sensor can be configured such that the fill level set point can be moved
relative to the feeding pipe to increase or decrease the fill level set point. Said
movement can be provided by the analog sensor, e.g. directly or, if present, via the
support, be movable relative to the feeding pipe, i.e. preferably along a vertical
direction. The control unit can also be configured to change a (detection) level of the
analog sensor for the fill level set point preferably within or with respect to the
detection range of the analog sensor. In other words, the fill level set point can be set
by the control unit at any desired level within — i.e. along — the detection range. For
instance, the mentioned value representing the fill level set point can, for instance, be
changed and, e.g., offset from 25% to 50%, to thus set a new fill level set point at
another level of the feeding pipe. The other fill level limits around the detection level
of the fill level set point can then obviously be defined or (re-)set at corresponding
detection levels, if needed. The change of (the detection level(s)) of the fill level set
point and eventually the other fill level limits can allow the analog sensor to be
adapted dependent on the given needs for obtaining defined pressed food tablets.
Change of the detection level of the fill level set point and correspondingly the other
fill level limits, if needed, can allow for an easy adaptation of the fill level set point
simply based on the control settings. On the other hand, a physical movement of the
analog sensor allows for an adjustment of the fill level set point even beyond the actual
detection range as the analog sensor can preferably be positioned at any desired level
along the feeding length. If more than one sensor is present, every sensor can be
physically movable independently from the other sensors, which would even more

increase adjustability of the detection range.

The feeding pipe may have a feeding length extending (preferably in a vertical
direction) between the feeder and the press system of between 50mm and 4000mm,
preferably between 100mm and 2000mm, preferably between 200mm and 1500mm,
more preferred between 500mm and 1000mm, and most preferred of about 7oomm.
Of course, the present invention is not limited to a particular feeding length, which,

however, preferably depends on the given requirements for the pressing process.

The die cavities are arranged and preferably evenly distributed about the rotational

axis, preferably on the same radius. This allows for a most accurate and fast pressing
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process. The die cavities may have a polygonal cross-section when seen in a pressing
direction of the punches, e.g. rectangular or square, for pressing a cube-shaped food
tablet like a bouillon cube. Of course, the die cavities may also have another cross-

section, like circular or oval.

The feeding system preferably comprises a hopper for tipping of pressing food
material to the feeder. Moreover, the feeding system may further comprise a sieve,
preferably being provided between the feeder and the feeding pipe to sieve the
supplied pressing food material. The sieve can be provided in moveable (e.g. rotatable)
or fixed manner. The sieve is preferably detachably provided. The feeding system may
further comprise a press feeder for distributing the pressing food material provided by
the feeding pipe to the die cavities. The press feeder can be a feeding shoe preferably
having at least one or more feeding propeller(s) for distributing the pressing food
material provided by the feeding pipe to the die cavities. The press feeder can be
provided between the feeding pipe (e.g. preferably a (bottom) outlet of the feeding
pipe) and the die cavities of the rotary die plate to allow for defined feeding of the die
cavities passing the feeding pipe upon the rotational movement of the die cavities of
the rotary die plate with respect to the feeding system. The feeder may comprise a
screw feeder or a vibration feeder or a screen conveyor or any other kind of (material)
feeder/conveyor. Moreover, a motor, like an electric motor, can be provided to run the
feeder at a defined feeding speed preferably controlled by the control unit. The motor
can run at desired speeds and/or in a start/stop mode; preferably by a frequency

drive.

The press system can further comprise a pressing station for applying a pressing force
onto the punches; i.e. on both opposite (groups of) punches in a double punch system
or on the single (group of) punches in a single punch system. Moreover, the press

system can further comprise a tablet discharge station for discharging the compressed

food tablet, preferably in the form of a bouillon cube, e.g. by means of an ejector unit.

According to a second aspect of the present invention, there is provided a method for
pressing a food tablet, like a bouillon cube, by compression of pressing food material,
like a food powder, with a rotary press, the method comprising the steps of:
a) continuously supplying the pressing food material by a feeder to a feeding pipe of a
feeding system of the rotary press, wherein a fill level of the pressing food
material in the feeding pipe is detected by an analog sensor,
b) successively receiving an amount of pressing food material provided by the feeding

pipe in a plurality of die cavities of a rotary die plate of a press system upon a
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rotational movement of the rotary die plate being drivable about a rotational axis
with respect to the feeding system, and
¢) producing food tablets inside the die cavities by means of punches upon the
rotational movement of the rotary die plate,
wherein, upon continuous supply of the pressing food material to the feeding pipe, a
feeding speed of the feeder is controlled based on the detected fill level to keep the fill
level at a defined fill level set point.

The method according to the present invention allows for obtaining the advantages as
already defined herein above for the rotary press and thus allows for a most accurate
and resource-conserving and economically efficient method; i.e. performance of the

pressing process.

The method may further comprise the step of keeping constant the feeding speed
preferably at a defined set point speed, irrespective of a speed of the press system, if
(or once, or when) the analog sensor detects the fill level to correspond to the fill level
set point. Moreover, the method may further comprise the steps of increasing the
feeding speed preferably to a (defined and/or variable, e.g. dependent on the detected
fill level) first speed, irrespective of a speed of the press system, if the analog sensor
detects the fill level to be below the fill level set point, and decreasing the feeding
speed preferably to a (defined and/or variable, e.g. dependent on the detected fill
level) second speed, irrespective of a speed of the press system, if the analog sensor

detects the fill level to be above the fill level set point.

The analog sensor preferably has a continuous fill level detection range between a
defined upper fill level limit being above the fill level set point and a defined lower fill
level limit being below the fill level set point. Based on this, the method may further
comprise the steps of increasing the feeding speed preferably to a (defined and/or
variable, e.g. dependent on the detected fill level) third speed higher than the first
speed, irrespective of a speed of the press system, if the analog sensor detects the fill
level to decrease (e.g. third speed being variable and dependent on the detected fill
level), preferably to drop or be below the lower fill level limit, and decreasing the
feeding speed preferably to a (defined and/or variable, e.g. dependent on the detected
fill level) fourth speed lower than the second speed, irrespective of a speed of the press
system, if the analog sensor detects the fill level to increase (e.g. fourth speed being
variable and dependent on the detected fill level), preferably to exceed or be above the
upper fill level limit.
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Further features, advantages and objects of the present invention would come
apparent for the skilled person when reading the following detailed description of an
embodiment of the present invention, when taking in conjunction with the Figure of

the enclosed drawing.

The only Figure 1 shows a simplified schematic view of a rotary press 1 for
compressing a pressing food material M, like food powder, into food tablets T

according to the present invention.

The rotary press 1 comprises a feeding system 2 for feeding the pressing food material
M to a press system 3 of the rotary press 1 described in more detail herein below. The
feeding system 2 comprises a feeder 20 for continuously supplying the pressing food
material M. The feeding system 2 further comprises a feeding pipe 21 for providing the
pressing food material M received from the feeder 20. The feeding pipe 21 may be of
the gravity-fed supply type and thus extends substantially vertically or is substantially
vertically arranged/oriented. The feeding pipe 21 may have a feeding length FL
extending between the feeder 20 and the press system 3 of between 50mm and
4000mm, preferably between 100mm and 2000mm, preferably between 200mm and
1500mm, more preferred between 500mm and 1000mm, and most preferred of about
zoomm. The feeding pipe 21, like all other elements of the rotary press, can be made
of a food grade material, for instance a food grade plastic (e.g. polyvinylidene fluoride
(PVDF)). The feeding pipe 21 vibrates or agitates. This ensures that no pressing food
material M sticks to the wall.

The feeding system 2 can further comprise a hopper 22 for tipping of pressing food
material M to the feeder 20. Moreover, a sieve 23, like a rotary sieve or a fixed sieve,
can preferably be provided between the feeder 20 and the feeding pipe 21 to sieve the
supplied pressing food material M. This sieve 23 or additional sieves can also be
provided at any other desired location within the feeding passage of the pressing food
material M. The feeding pipe 21 can be a rigid or flexible pipe, tube or hose or the like.
The feeding pipe 21 may comprise a flexible connection section 210 to connect the

feeding pipe 21 to the feeder 20 or sieve 23.

The feeder 20 may comprise a screw feeder or a vibration feeder or any other kind of
feeder or conveyor. Moreover, the feeder 20 may comprise a motor 24, like an electric
motor, to run the feeder 20 at a defined feeding speed which is preferably controlled
by a control unit 5 of the rotary press 1, which is described in more detail herein

below.
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The rotary press 1 further comprises a press system 3. The press system 3 comprises a
rotary die plate 30 being drivable about a rotational axis R. The die plate 30 comprises
a plurality of die cavities 31 (i.e. volumetric filling dies or dices; in Fig. 1, there are
schematically shown only three die cavities 31 for clarity reasons) for successively
receiving an amount of pressing food material M provided by the feeding pipe 21 and
to produce food tablets T inside the die cavities 31 by means of punches 32 upon a
rotational movement of the die cavities 31 of the rotary die plate 30 about the
rotational axis R and with respect to the feeding system 2. In Fig. 1, only two pairs of
punches 32 are shown for clarity reasons, while usually every die cavity 31 is provided
with a pair of punches 32 which are usually guided within a guide groove extending
about the rotational axis R, respectively, to move the punches towards and away from
the die cavity 31 or with respect to each other. Fig. 1 shows a double punch system
while the application is not limited to such press systems 3. For instance, the press
system 3 can also be a single punch system having only one punch per die cavity. The
group of single punches is then provided on one side of the die plate. The side of the
through-hole forming the die cavity being opposite the single punch is closed by a
static counter pressure plate (e.g. a closed bottom of the die cavity) to counter the
pressing force of the single punch when the single punch is moved into/inside the die

cavity and towards the counter pressure plate for compressing the pressing material.

There may further be provided a press feeder (or material distributor) 25 for
distributing the pressing food material M provided by the feeding pipe 21 to the die
cavities 31. Therefore, the press feeder 25 may be a feeding shoe preferably having at
least one feeding propeller (not shown but commonly known in the technical field of
rotary presses) preferably being rotatable about a rotational axis R1 for distributing
the pressing food material M provided by the feeding pipe 21 to the die cavities 31. The
press feeder 25 is preferably provided between the feeding pipe 21 (e.g. preferably a
(bottom) outlet of the feeding pipe) and the die cavities 31 of the rotary die plate 30 to
allow for defined feeding of the die cavities 31 passing the feeding pipe 21 upon the
rotational movement of the die cavities 31 of the rotary die plate 30 about the

rotational axis R and with respect to the feeding system 2.

The press system 3 can comprise a pressing station 33 for applying a pressing force S
onto the punches 32. Therefore, there may be provided compression rolls 330 by
means of which a dedicated pressing force S is applied onto the punches 32 to apply a
corresponding pressing force on the pressing food material M to produce the food

tablet T. Moreover, the press system 3 may further comprise a tablet discharge station
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34 for discharging the compressed food tablet T, preferably in the form of a bouillon

cube. Therefore, an ejector unit 340 may be provided to eject the produced food tablet
T.

The die cavities 31 are preferably arranged and more preferred evenly distributed
about the rotational axis R. In a preferred embodiment, the die cavities 31 have a
polygonal cross-section when seen in a pressing direction P of the punches 32, e.g.

rectangular or square, for pressing a cube-like food tablet T like a bouillon cube.

The rotary press 1 further comprises an analog sensor 4 for detecting the fill level L of
the pressing food material M in the feeding pipe 21. The analog sensor 4 can be
provided on or attached to a support 40, which is preferably moveable along the

feeding pipe and/or detachably provided.

For instance, the analog sensor 4 can be an LED infrared sensors, i.e. using an
infrared LED array preferably able to measure through opaque materials (e.g. plastic);
i.e. materials of which the feeding pipe 21 is preferably made. The analog sensor 4 may
consist of one transmitter and one receiver, preferably being provided on opposite
sides of the feeding pipe 21 at the same level, as shown in Fig. 1, to perform a detection
of pressing food material M inside the feeding pipe 21. The transmitter and receiver of
the analog sensor 4 can be provided on or attached to the same support 40. The
analog sensor can preferably be fed with 24V DC. The analog sensor output can thus
be obtained in the format needed (e.g. from oV to 10V, from 4mA to 20mA, or any
other analog signal). Just as an example for such an analog sensor 4, it is referred to
the specific model BOH AI-R165-011-01-S49F of Balluff. Of course, any other (type of)

sensors preferably with the same functionality can be used.

The rotary press 1 further comprises a control unit 5 configured to control a feeding
speed of the feeder 20 (e.g. the motor speed of the motor 24 mentioned herein above)
for continuously supplying the press food material M based on the detected fill level L
to keep the fill level L at a defined fill level set point Lsp. In a preferred embodiment,
the control unit 5 can be configured to control the feeding speed independent from a
speed of the press system 3. The control unit 5 can be programmable, e.g. with a

specific algorithm, to allow for a defined control of the feeding speed.

The rotary press 1 can further comprise a press control unit 50 configured to control
the speed of the press system 3 independent from the feeding speed and detected fill

level L. The control unit 5 may comprise the press control unit 50 as schematically
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indicated in Fig. 1. However, the press control unit 50 can also be independently

provided with respect to the control unit 5.

The control unit 5 can be configured, irrespective of a speed of the press system 3, to
keep constant the feeding speed preferably at a defined set point speed, if (or once, or
when) the analog sensor 4 detects the fill level L to correspond to the fill level set point
LSP.

The control unit 5 can be further configured, irrespective of a speed of the press
system 3, to increase the feeding speed preferably to a defined and/or variable, e.g.
dependent on the detected fill level) first speed, if the analog sensor 4 detects the fill
level L to be below the fill level set point Lsp, and to decrease the feeding speed
preferably to a defined and/or variable, e.g. dependent on the detected fill level)
second speed, if the analog sensor 4 detects the fill level L to be above the fill level set
point Lsp.

The analog sensor 4 can have a continuous fill level detection range D preferably
between a defined upper fill level limit Lyp being above the fill level set point Lsp and a
defined lower fill level limit Liow being below the fill level set point Lsp. Due to
particular circumstances, it might also be required and possible that the fill level set
point Lsp be set at the same detection level as one of the upper or lower fill level limit
Lup, Liow. The control unit 5 can preferably be configured to set intermediate fill level
limits L up, Li,Low being between the fill level set point Lsp and the upper and/or lower
fill level limit Lue, Liow, to thus provide any desired threshold value levels which might
be required for the control, e.g. the detection of the fill level L and preferably for
keeping the fill level L at the fill level set point Lsp. For instance, reaching the
respective intermediate fill level limits Liup, Li,.ow detected by the analog sensor 4
may result in an intermediate feeding speed of the feeder 20 be set, which
intermediate feeding speed can preferably be between the constant feeding speed (e.g.
the defined set point speed) and the respective feeding speed when the analog sensor
4 detects an upper or lower fill level limit Lyp, Low within the feeding pipe 21. Hence,
the first speed and/or second speed might be variable dependent on the fill level L
being measured by the analog sensor 4 at the respective fill level limits or detection

levels.

The control unit 5 can also be configured, irrespective of a speed of the press system 3,
to increase the feeding speed, preferably to a defined and/or variable, e.g. dependent

on the detected fill level) third speed higher than the first speed, if the analog sensor 4
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detects the fill level L to decrease, preferably to drop or be below the lower fill level
limit Liow, and to decrease the feeding speed, preferably to a defined and/or variable,
e.g. dependent on the detected fill level) fourth speed lower than the second speed, if
the analog sensor 4 detects the fill level L to increase, preferably to exceed or be above

the upper fill level limit Lyp.

The fill level detection range D preferably extends over a detection length extending
between the feeder 20 and the press system 3 of between 20mm and 100mm,
preferably between 25mm and 40mm, and more preferred of a about 35mm. Due to
the use of an analog sensor 4, the detection range is a “continuous detection range” as

already described herein above.

In a preferred embodiment, the analog sensor 4 is configured such that the fill level
set point Lsp can be moved relative to the feeding pipe 21 to increase or decrease the
fill level set point Lsp. Such an adjustment or movement of the fill level set point Lsp
can be achieved in different ways. For instance, said movement can be provided by the
analog sensor 4, e.g. directly or via the support 40, be moveable relative to the feeding
pipe 21; here in 