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Summary

Device (1) for forming and dividing of at least one string-shaped pasty foodstuff (11, 11, 11%)
into slice-shaped products (12, 12', 12*), with a forming nozzle (4, 7) for extruding the string-
shaped foodstuff (11, 11°, 11") along a conveying direction (F) through a nozzle opening (41,
71, 71*), which determines the thickness (D) of the slice-shaped product (12, 12*, 12"), at least
one forming plate (52, 53, 82, 83) that is arranged downstream of the forming nozzle (4, 7) and
that can be displaced during extrusion with at least one positioning element (54, 55, 84, 85) in at
least one component transversally to the conveying direction (F), and with a control unit (6, 9)
that controls the positioning element (54, 55, 84, 85) synchronously to the extrusion velocity in a
way that the at least one forming plate (5, 8) forms a longitudinal contour (L) of the slice-shaped

product (12, 12°, 12*) variably during extrusion.

Fig. 1
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Device and method for forming and dividing of at least one string-shaped pasty foodstuff
into slice-shaped products

The invention relates to a device and a method for forming and dividing of at least one string-

shaped pasty foodstuff into slice-shaped products.

Usually, a string-shaped foodstuff is extruded by a format part and hence the desired profile con-
tour is determined for manufacturing of slice-shaped products such as hamburgers or semolina
slices. The profile contour in a hamburger usually has a circular slice shape and a rhomboid
shape in case a semolina slice, but other random forms are also conceivable. The string-shaped
foodstuff is pressed through the format part in accordance with the desired product thickness,
separated by means of form plates or a knife and deposited on a conveyor belt or the like as a
slice-shaped product. Subsequently, the slice-shaped products are further processed in further
production steps, for example in a packaging station.

The EP 1 576 883 A1 discloses a device for foodstuff production in which the pasty mass is dis-
tributed over four feed lines, which are each equipped with a nozzle with a profile cross-section
that has the shape of a circular slice for forming a string-shaped foodstuff, by means of a con-
veyor pump and a distributor. Two forming plates that are disposed downstream and that can be
moved against one anocther respectively have four circular openings that correspond with the
nozzles in order to shear off the string-shaped foodstuff in accordance with the desired thickness

of the slice-shaped product.

Furthermore, the EP 1 447 006 A1 discloses a portioning device for food products in which the
pasty mass is filled into a forming chamber that corresponds to the desired profile contour of the
slice-shaped product in the cross-section. A cutting device has a cutting knife that is inserted into
the forming chamber for portioning where it cuts the pasty mass in accordance with the product
thickness.

in the known devices and methods, it is disadvantageous that the forming plates and/or cutting
knives have to be guided along the profile contour with the largest product diameter during the
separation process. Therefore, it might occur occasionally that the slice-shaped product is not
only cut but also squeezed due to the transversal force, which can lead to undesired changes of

the product form or to a smeared product surface.

Furthermore, it is disadvantageous in this context that the format parts of the nozzle have to be

replaced in case of changeover to a product with a different profile contour.
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The purpose of the present invention therefore is to provide a device and a method for forming and
dividing of at least one string-shaped pasty foodstuff into slice-shaped products that enable improved
shaping of the slice-shaped product and that can be used more flexibly.

To solve this problem, the invention provides a device for forming and dividing of at least one string-

shaped pasty foodstuff into slice-shaped products with features described herein.

According to the invention, a forming nozzle for extruding the string-shaped foodstuff, which de-
termines the thickness of the slice-shaped product by means of a nozzle opening, is provided.
Consequently, the thickness is determined by the forming nozzle itself and no longer by means of
separation. Therefore, the string-shaped foodstuff does no longer have to be separated along the
profile contour with the largest proddbt diameter of the slice-shaped product. Furthermore, it is
provided according to the invention that at least one forming plate, which can be displaced
transversally to the conveying direction during extrusion with at least one positioning element in
at least one component, is arranged downstream of the forming nozzle. Furthermore, the at least
one positioning element is controlled by means of a control unit in a way that the longitudinal
contour of the slice-shaped product is formed variably during extrusion. Therefore, the desired
longitudinal contour of the slice-shaped product, which forms the profile contour, is shaped. As a
consequence, the profile contour is not created variably by means of the forming nozzle but by
means of the forming plate. This enables a particularly low stress of the slice-shaped product in
the transversal direction and hence a high geometrical stability. In addition, the at least one forming
plate can be controlled in any way, wherein a change of the profile contour through simple
modification of the activation mechanism of the positioning element is possible. Therefore, the
device can be used particularly flexibly.

The device can comprise a conveyor system for conveying the string-shaped foodstuff through the
forming nozzle. The device can have a funnel in order to absorb a pasty food mass and to feed
said food mass to the conveyor system. It is possible for the device to be formed in a way that it
can be coupled with a wagon, which is liftable by means of an appropriate lifting device, for the
food mass or the like in order to pour the pasty food mass into the funnel.

The pasty food mass can comprise sausage meat, a potato mixture, a semolina mixture, a meat mass
or the like. It is conceivable for the slice-shaped products to be hamburgers, semolina slices or the
like. '
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"Slice-shaped product" can mean in this context that the maximum diameter of the profile con-
tour is larger than the thickness, preferably by at least the factor 2, further preferably by at least
the factor 4. It is also possible that the square root of the area of the profile contour is larger than
the thickness, preferably by at least the factor 2, further preferably by at least the factor 4. "Pro-

file contour" can mean in this context that the contour is the cross-section area of the product.

The conveyor system can comprise at least one auger in order to convey the pasty food mass to
the forming nozzle. A drive can be provided for rotating the auger. It is conceivable for two au-
gers to mesh with one another in order to convey the pasty food mass. Any type of conveyor
system that is suitable to convey pasty masses or and/or the pasty string-shaped foodstuff can
be used here. The conveyor system can comprise for example a wing conveyor system, an au-
ger conveyor system or rather a container that is under pressure. A distributor can be arranged
downstream of the conveyor system in order to distribute the pasty food mass over multiple

forming channels in the forming nozzle.

The forming nozzle can be provided for forming the string-shaped foodstuff out of the pasty food
mass. Extruding can mean in this context that the pasty food mass is pressed through the nozzle
opening in order to form the string-shaped foodstuff. The nozzle opening can have an essentially
rectangular contour whose height corresponds to the thickness of the slice-shaped product and
whose width corresponds to at least the maximum diameter of the slice-shaped product. In other
words, the nozzle opening can comprise a slit- or gap-shaped opening in order to extrude the
string-shaped foodstuff. It is also conceivable for the forming nozzle to have multiple forming

channels by means of which multiple string-shaped foodstuffs can be formed in parallel.

"Forming plate” can mean in this context an element that can be used to form the longitudinal
contour of the slice-shaped products. The forming plate can have a forming edge by means of
which the longitudinal contour of the slice-shaped product can be formed. It is conceivable that
two forming plates are arranged opposite to one another on the forming nozzle in order to varia-
bly form two sides of the slice-shaped product. The forming edge can for example be formed in a
blade-like way in order to cast off a part of the string-shaped foodstuff. Likewise, the forming
plate can be formed to separate the string-shaped foodstuff. The forming plate can be disposed
laterally on the nozzle opening after the forming nozzle. The forming plates can preferably be
displaceable transversally or obliquely to the direction of the thickness of the slice-shaped prod-
uct. In other words, the forming plate can be arranged on the forming nozzle in a way that it
forms a product side that is positioned transversally in relation to the thickness expansion,

wherein the thickness of the slice-shaped product remains unaffected.
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The positioning elements can be connected to the forming plates via connecting elements,
drives, lever elements or also in a rigid way. The positioning elements can each comprise a step
engine, a linear drive or a servo engine. The forming plate can be displaceable with the position-
ing element, essentially transversally to a conveying direction of the string-shaped foodstuff dur-

ing extrusion.

Here, the indication that the control unit “controls the positioning element synchronously to the
extrusion velocity” can mean that the at least one positioning element is displaced in corre-
spondence with a velocity of the extrusion of the string-shaped foodstuff through the nozzle
opening, a conveying movement of the string-shaped foodstuff and/or a conveying velocity of the
conveyor system. Likewise, the extrusion velocity can be a velocity at which the string-shaped
foodstuff leaves the nozzle opening. Preferably, the extrusion velocity of the string-shaped food-
stuff can be controlled or recorded during extrusion in order to control the positioning elements
synchronously to the extrusion velocity. For example, the string-shaped foodstuff can be extrud-
ed at a constant velocity, wherein the positioning element displaces the forming plate at a con-
stant velocity in order to create an oblique longitudinal contour. The longitudinal contour is
formed due to the combination of the conveying movement of the string-shaped foodstuff and
the displacing movement of the forming plate.

The longitudinal contour can form the profile contour of the slice-shaped product at least partial-
ly. Here, "longitudinal contour" can mean the contour of the slice-shaped product along the con-
veying direction. The longitudinal contour can be stored as control data in the control unit, for

example by means of an input unit, a data connection or the like.

Two or more of the forming plates can each be connected to one of the positioning elements,
wherein the positioning elements are formed in a way that they can be activated separately with
the control unit in order to variably form appropriate different longitudinal contours of the slice-
shaped product. It is also conceivable that only one format plate is connected to a positioning
element in order to form a one-sided longitudinal contour of the slice-shaped product. [n this, the
longitudinal contour that is located respectively opposite can be formed with the forming nozzle
or with a rigidly disposed forming plate. Therefore, the slice-shaped product can be deformed
from multiple sides, which aliows for a more flexible product design. It is also conceivable that a
positioning element, which can be activated by means of the control unit, is available for each
forming plate. For example, there can be exactly two forming plates that are disposed opposite
to one another on the forming nozzle. Therefore, longitudinal contours of the slice-shaped prod-

uct, which are located respectively opposite to one another, can be formed simultaneously.
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However, it is also possible that only one forming plate forms the longitudinal contour from one

side.

The conveyor system and/or the forming nozzle can be formed for extrusion of several string-
shaped foodstuffs in parallel lanes, wherein the at least one forming plate has forming edges
that correspond with said conveyor system and/or forming nozzle in order to form longitudinal
contours of multiple slice-shaped products that correspond to one another variably and simulta-
neously. Therefore, the throughput of the device can be increased. For example, the conveyor
system can comprise the aforementioned distributor and the forming nozzle of multiple forming
channels. The forming channels can have an offset transversally to the movement direction of
the forming plates. Due to this, the nozzle openings can be put together more closely without
there being a mutual influence among the forming edges of the forming plates for different noz-
zle openings. A forming plate can have two or even more openings for the string-like foodstuffs
with at least one forming edge that form longitudinal contours that correspond to one another.
For example, two forming plates with respectively two or even more openings can be disposed
successively, wherein one opening in one forming plate interacts with another opening of the
other forming plate in order to form longitudina! contours, which are located opposite to one an-

other, of one of the slice-shaped products.

Two of the forming plates can be displaceable with one or multiple positioning elements corre-
spondingly or independently of one another and in a way as to counteract with one another in
order to variably form longitudinal contours of the slice-shaped product, which are located oppo-
site to one another, with two forming edges. Therefore, a slice-shaped product can be formed

particularly variably from both sides with any contours.

Two or multiple ones of the forming plates can be disposed in the conveying direction in the
same plane or in a row. For example, two forming plates can be arranged in the same plane and
counteract one another in order to separate the string-shaped foodstuff. It is also conceivable
that two forming plates are arranged successively and have at least two openings that corre-
spond with one another, wherein one opening in one of the forming plates is formed to form a
first longitudinal contour of the slice-shaped product, and wherein the other opening in the other
forming plate is designed to form a second longitudinal contour that is located opposite to the
first longitudinal contour. Preferably, two forming plates that are arranged successively can be

formed ta shear off the string-shaped foodstuff.

The at least one positioning element can comprise a position sensor that is connected to the

control unit in order to record and to control a setting position of the at least one forming plate.
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Therefore, the longitudinal contour can be formed even more accurately. It is conceivable that the
position sensor is an encoder. The position sensor can be disposed preferably on a drive axis of the

positioning element.

The control unit can be formed to displace the at least one positioning element as a function of a
conveying movement of the string-shaped foodstuff. Therefore, swelling of the food mass during
extrusion c;an be taken into account and the longitudinal contour can be formed more accurately. ltis
possible that the conveying movement of the string-shaped foodstuff is recorded via a conveyor or

drive velocity of the conveyor system.

-~

It is also possible that the control unit is formed in a way as to control a conveying velocity of the
conveyor system in order to convey the string-shaped foodstuff with a variable conveyor movement
through the forming nozzle. Therefore, the conveying movement can be adapted to the flowing
behavior of the string-shaped foodstuff, which leads to a further improvement of the shaping process.
For example, the string-shaped foodstuff can, in case of a mostly open position of the forming plates,
be conveyed particularly fast, and conveyed respectively slowly or be stopped completely in case of
an almost closed or closed position of the forming plates. The positioning elements can in this case
be controlled particularly accurately and in accordance with the conveying velocity of the conveyor
system.

A preferably upper or lower forming surface of the nozzle opening can be formed in an adjustable
way in order to set the thickness of the slice-shaped product. Therefore it is possible to adapt the
device easily to the desired thickness of the slice-shaped product. The forming surface can be height-
adjustable with a mechanical positioning mechanism. On top and/or at the bottom can mean vertically
on top and/or at the bottom in this context. Here, vertical can be the direction that is oriented towards
the center of the Earth.

In addition, the invention provides a method for forming and dividing of at least one string-shaped
pasty foodstuff into slice-shaped products with features described herein.

According to the invention, the string-shaped foodstuff is extruded through the nozzle opening of the
forming nozzie, wherein the thickness of the slice-shaped product is determined by means of the
nozzle opening. Consequently, the thickness is no longer determined by the separation process, but
by the forming nozzle itself. Therefore, the string-shaped foodstuff does no longer have to be
separated along the profile contour with the maximum product diameter of the slice-shaped product.
It is further provided according to the invention that at least one forming plate, which is
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disposed downstream of the forming nozzle, is displaced transversally to the conveying direction
during extrusion with at least one positioning element in at least one component. Furthermore, the
at least one positioning element is controlled with a control unit and synchronously to the extrusion
velocity in a way that the longitudinal contour of the slice-shaped product is formed variably during
the extrusion process. Therefore, the desired longitudinal contour of the slice-shaped product,
which forms the profile contour, is formed by means of the forming plates. As a consequence, the
profile contour is not created with the forming nozzle but variably by means of the forming plates.
This allows for a particularly low stress of the slice-shaped product in a transversal direction and
hence a high dimensional stability. In addition, the forming plates can be activated in any way,
whereby a change of the profile contour is caused by a simple change of the activation of the
positioning element. Therefore, the device can-be used particularly-flexibly.

The method can bé performed with the device‘fo-_r forming and dividing of at least one string-shaped
pasty foodstuff into slice-shaped products described before. Besides, the method can comprise the
features, which were described before with reference to the device, individually or in any

combinations.

The string-shabed foodstuff can be conveyed through the forming nozzle by means of a cor{veyor
system. The conveyor system can convey the string-shaped pasty foodstuff by means of wings, an

auger or exXcess pressure.

Preferably, the control unit can displace the at'least one positioning element as a function of a
conveying movement of the string-shaped foodstuff. Therefore, the string-shaped foodstuff can be
conveyed with a variable conveying movement in order to ihtegrate the flowing behavior of the pasty
food mass. o

Furthermore, the control unit can control a conveying velocity of the conveyor system variably in order
to convey the string-shaped foodstuff with a variable conveying movement through the forming
nozzle. Hence; the conveying movement can be synchronized particularly eésily with the displacing

movement of the positioning elements.

Accordingly, in one aspect, the present invention resides in a device for forming and dividing of at
least one string-shaped pasty foodstuff into slice-shaped products, with a forming nozzle for extruding
the string-shaped foodstuff alohg a conveying direction through a nozzle opening that determines a
thickness of the slice-shaped product, wherein the nozzle opening comprises two parallel sides for
determining the thickness of the slice-shaped product, at least one forming plate that is arranged
downstream of the forming nozzle and that can be displaced during extrusion with at least one
positioning element in at least one component transversally to the conveying direction, and with a
control unit that controls the positioning elemeht synchronously to the extrusion velocity in a way‘that
the at least one forming plate forms a variable longitudinal contour of the slice-shaped product during
extrusion.
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In another aspect, the present invention resides in a device for forming and dividing of at least one
string-shaped pasty foodstuff into slice-shaped products, with a forming nozzle for extruding the
string-shaped foodstuff along a conveying direction through a nozzle opening that determines a
thickness of the slice-shaped product, wherein the forming nozzle is formed by an essentially U-
shaped forming channel into which an upper forming surface is inserted in a punched way, wherein
the thickness of the slice-shaped product is determined by a floor area of the U-shaped forming
channel and the upper forming surface, at least one forming plate that is arranged downstream of the
forming nozzle and that can be displaced during extrusion with at least one positioning element in at
least one component transversally to the conveying direction, and with a contro! unit that controls the
positioning element synchronously to the extrusion velocity in a way that the at least one forming
'plate forms a variable longitudinal contour of the slice-shaped product during extrusion.

In a further aspect, the present invention residéé in a method for forming and di';/iding of at least one
string-shaped paéty foodstuff ihto slice-shaped products, wherein the string-shaped foodstuff is
extruded through a nozzle opening of the forming nozzle along a conveying direction, wherein the
nozzle opening determines the thickness of the slice-shaped product, wherein the thickness of the
slice-shaped product is determined by two paralle!l sides of the nozzle opening, wherein at least one
forming plate that is disposed downstream of the forming nozzle is displaced transversally to the
conveying direction during extrusion with at least one positioning element in at least one component,
and wherein a control unit controls the positioning element synchronously with the extrusion velocity
in a way that the at least one forming plate forms a variable 'Iongitudinal contour of the slice-shaped
product during extrusion. ,

In yet a further aspect, the present invention resides in a method for forming and dividing of at Ieaét
one string-shaped pé!sty foodstuff into slice-shaped products, wherein the string-shaped fobdstuff is
extruded through a nozzle opening of the forming nozzle along a conveying direction, wherein the
nozzle opening determines the thickness of the slice-shaped product, wherein the forming nozzle is
formed by an essentially U-shaped forming channel into which an upper forming surface is inserted in
a punched way, wherein the thickness of the slice-shaped product is determined by a floor area of the
U-shaped forming channel and the upper forming surface, wherein at least one forming plate that is
disposed downstream of the forming nozzle is displaced transversally to the conveying direction
during extrusion with at least one positioning element in at least one component, and wherein a
control unit controls the positioning element synchronously with the extrusion velocity in a way that

the at least one forming plate forms a variable longitudinal contour of the slice-shaped product during
extrusion.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the invention will be explained in greater detail in the
following and based on the embodiments shown in the Figures. The Figures show:

Figure 1 an overview display of an embodiment of a device for forming and dividing of at

least one string-shaped pasty foodstuff into slice-shaped products in a lateral view;
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Figures 2A-2B  a display of two slice-shaped products in a perspective view;

Figures 3A-3B an embodiment of a forming nozzle and two forming plates that are arranged

downstream in a front and top view; and

Figures 4A-4B  a further embodiment of a forming nozzle for extruding multiple string-shaped

foodstuffs and two downstream forming plates in a front and a top view.

Figure 1 shows an overview of an embodiment of a device 1 for forming and dividing of at least
one string-shaped pasty foodstuff into slice-shaped products in a lateral view. It shows that the
wagon 2, by means of which a pasty food mass can be lifted by an appropriate lifting device and
poured into the funnel 3, is coupled to the device 1. Below the funnel 3 there is a conveyor sys-
tem 10, which is not displayed here in greater detail and by means of which the mass is con-
veyed through the forming nozzle 4, 7 during operation and extruded as a string-shaped food-
stuff. It is conceivable that the conveyor system 10 comprises a wing conveyor system or an
auger conveyor system. Alternatively, the conveyor system can comprise a container under

pressure in order to convey the mass.

The forming nozzle 4, 7 is formed with a nozzle opening for extruding the string-shaped foodstuff
along the conveying direction F that determines the thickness of the slice-shaped product. Fur-
thermore, it can be seen that the forming plates 52, 53, 82, 83, which can be displaced during
extrusion by means of respectively one positioning element in at least one component transver-

sally to the conveying direction F, are arranged downstream of the forming nozzle 4, 7.

In addition, the control unit 6, 9 is shown, which controls the positioning elements synchronously
to the conveyor system 10 in a way that the forming plates 52, 53, 82, 83 form the longitudinal

contour of the slice-shaped product variably during extrusion.

The slice-shaped product 12, 12', 12" is described in greater detail based on the following Fig-
ures 2A-2B. Further, the forming nozzles 4 and/or 7 and the forming plates 53, 53 and/or 82, 83
arranged downstream will be described in greater detail in the following and based on the Fig-
ures 3A-3B and/or 4A-4B.

Figure 2A displays a first circular slice-shaped product 12 in greater detail in a perspective view.
It is a hamburger patty with the thickness D that has an essentially circular slice-shaped profile
contour K with the diameter S. It also shows that the thickness D is significantly smaller than the
diameter S and/or the square root of the area of the profile contour K. Moreover, it can be seen
that the profile contour K is formed on the sides of the slice-shaped product 12 through the circu-
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lar longitudinal contour L that is formed with the forming plates 52, 53, 82, 84 of the device 1 of
Figure 1.

Figure 2B shows a second slice-shaped product 12°, 12" in greater detail in a perspective view.
It displays that the product is a semolina slice with the thickness D in this case. The profile con-
tour K essentially has a rhomboid shape with a maximum diameter S. It can also be seen here
that the thickness D is significantly smaller than the maximum diameter S and/or the square root
of the area of the profile contour K. In addition, the sides of the profile contour K are respectively
formed by two essentially straight longitudinal contours L that are bent towards one another.

Figure 3A-3B shows an embodiment of a forming nozzle 4 and two forming plates 52, 53 ar-
ranged downstream in a front and a top view. It displays the forming nozzle 4 for extrusion of the
string-shaped foodstuff 11 along the conveying direction F. The forming nozzle 4 is formed by an
essentially U-shaped forming channel 41a into which the upper forming surface 41b is inserted
in a punched way. Therefore, the nozzle opening 41 is formed with essentially straight upper and
lower sides. The thickness D of the slice-shaped product 12 is determined by the floor area of

the U-shaped forming channe! 41a and the upper forming surface 41b.

The conveyor system 10 described before with reference to Figure 1 is used to press the pasty
food mass through the nozzle opening 41 and to extrude the string-shaped foodstuff 11 in this

way.

Moreover, it is shown that the two forming plates 52, 53 are arranged downstream of the forming
nozzle 4 and that they form a window W of the variable width V with their forming edges 52a,
53a. The forming plates 52, 53 are each connected to a positioning element 54, 55 by means of
which they can displaced in the direction R transversally to the conveying direction F. Hence, the
two forming plates 52, 53 can be displaced by means of the two positioning elements 54, 55 in a
way as to have a counteracting effect in order to form the opposite longitudinal contours L of the

slice-shaped product 12 variably with the two forming edges 52a, 53a.

Furthermore, the control unit 6 is connected to the positicning elements 54, 55 via the lines 586,
57 in order to transmit control signals or engine currents. The control unit 6 controls the position-
ing elements 54, 55 synchronously to the conveyor system 10 in a way that the two forming
plates 52, 53 are displaced synchronously with the conveying movement of the string-shaped
foodstuff 11 during extrusion and therefore form the longitudinal contour L of the slice-shaped
product 12. In other words, the forming plates 52, 53 are controlled as a function of the convey-

ing movement of the string-shaped foodstuff 11 extruded through the forming nozzle 4 in a way
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that the longitudinal contour L of the slice-shaped product 12 is covered by the driving move-

ment.

Furthermore, the control unit 6 is connected to the conveyor system 10 displayed in Figure 1 and
controls the conveying velocity of said conveyor system in order to convey the string-shaped
foodstuff 11 with a variable conveying movement through the forming nozzle 4. Therefore, it is
for example possible to reduce the conveying velocity or to stop the conveyor system 10 com-
pletely when the slice-shaped product 12 is separated from the remaining string-shaped food-
stuff 11.

Moreover, it can be seen that the positioning elements 54, 55 each comprise a drive 54a, 55a
and a position sensor 54b, 55b connected to said drive. The position sensors 54b, 55b record
the rotation and location positions of the respective drives 54a, 55a and report them back to the
control unit 6. Consequently, the exact setting positions of the forming plates 52, 53 can be rec-
orded and controlled. An even more accurate shaping of the slice-shaped product 12 is therefore

possible.

Likewise, it is possible to move the forming plates 52, 53 with the positioning elements 54, 55
independently of one another. Therefore, also slice-shaped products that are asymmetric to the

conveying direction F can be produced.

Figures 4A-4B show a further alternative embodiment of a forming nozzle 7 for extruding multi-
ple string-shaped foodstuffs 11‘, 11" and two forming plates 82, 83 arranged downstream of said
string-shaped foodstuffs in a front and a top view. The embodiment differs from the one in Figure
3A-3B essentially in that multiple string-shaped foodstuffs 11, 11* are formed simultaneously
and divided into the slice-shaped products 12, 12°

It is shown that the forming nozzle 7 is formed with two forming channels 71a‘, 71a" that form the
nozzle openings 71, 71“ at the end. Said openings can either be formed in a rigid way or form
the upper or lower forming surfaces according to Figure 3A with two U-shaped channels and
hence interacting punches. In addition, the conveyor system 10 of Figure 1 is in this case
equipped with a distributor that distributes the pasty food mass in an equal way over the chan-
nels 71a‘, 71a“. Therefore, the conveyor system 10 and the forming nozzle 7 for extruding the
two string-shaped foodstuffs 11°, 11* is formed in parallel lanes.

Furthermore, it can be seen that the forming plates 82, 83 have forming edges 82a’, 83a’, 82a“,
83a“ that correspond with the channels 71a’‘, 71a“ and that form the openings W*, W* with the
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variable widths V', V*. For this purpose, the forming plates 82, 83 are equipped with two essen-
tially rectangular recesses whose edges form the forming edges 82a’, 82a“, 83a’, 83a“. The re-
cesses are so large that the respective edges 82b, 82b", 83b‘, 83b" located opposite do not
touch the string-shaped foodstuffs 11°, 11“. The forming channels 71a’, 71a“ can have an offset
that is transversal to the movement direction of the forming plates 82, 83 (i.e. upwards or down-
wards in Figure 4B). Therefore, the nozzle openings 71, 71“ and/or the openings W', W* can be
moved together more closely so that the forming edges 82a‘, 82a“, 83a!, 83a“ do not influence

one another.

The forming plates 82, 83 are connected to the two positioning elements 84, 85 via the connect-
ing elements 84c, 85c¢ and arranged in a row in the conveying direction F. Therefore, the re-
cesses can be displaced against one another in the forming plates 82, 83 so that the two open-
ings W', W* with the variable widths V', V* can be formed and modified. Therefore, the two
string-shaped foodstuffs 11, 11“ can be formed simultaneously after the forming nozzle 7 and
transversally to the conveying direction and hence the longitudinal contours L of the two slice-
shaped products 12', 12* can be formed this way.

For this purpose, the control unit 9 is connected to the positioning elements 84, 85 via the lines
86, 87. The control unit 9 controls the positioning elements 84, 85 synchronously to the conveyor
system 10 in a way that the two forming plates 82, 83 form the longitudinal contours L of the
slice-shaped products 12°, 12* during extrusion. In other words, the forming plates 82, 83 are
controlled as a function of the conveying movement of the string-shaped foodstuffs 12°, 12* ex-
truded through the forming nozzle 7 in a way that the longitudinal contours L of the slice-shaped
products 12°, 12“ are covered by the movement at the same time. Hence, a higher throughput is

possible in relation to the embodiment displayed in Figures 3A-3B.

It can further be seen that the positioning elements 84, 85 each comprise a drive 84a, 85a and a
position sensor 84b, 85b connected to said drive. With the paosition sensors 84b, 85b, the rotary
positions of the respective drives 84a, 85a are recorded and reported back to the control unit 9.
As a consequence, the exact setting positions of the forming plates 82, 83 can be recorded and
controlled. Therefore, an even more accurate shaping of the slice-shaped products 12°, 12 is

possible.

The device 1 of Figure 1 is used in a way that it interacts with the forming nozzle 4 and the form-
ing plates 52, 53 of Figures 3A-3B and/or of the forming nozzle 7 and the forming plates 82, 83

as follows:
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At first, the pasty mass is filled into the wagon 2 and poured into the funnel 3 by means of a lift-
ing device. Then, the string-shaped foodstuff 11, 11‘, 11“ is conveyed by means of the conveyor
system 10 through the forming nozzle 4, 7 and extruded through the nozzle opening 41, 71°, 71*
along the conveying direction F. Therefore, the thickness D of the slice-shaped product 12, 12,
12" is determined. The two forming plates 52, 53, 82, 83 that are disposed downstream of the
forming nozzle 4, 7 are displaced during extrusion with the two positioning elements 54, 55, 84,
85 transversally to the conveying direction F, wherein the control unit 6 controls the positioning
elements 54, 55 synchronously to the conveyor system 10 in a way that the two forming plates
52, 63, 82, 83 form the longitudinal contour L of the slice-shaped product 12, 12', 12“ variably
during extrusion. In this process, the positioning elements 54, 55, 84, 85 are displaced with the
control unit 6 as a function of the conveying movement of the string-shaped foodstuff 11, 11°, 11¢
and the conveyor system 10 is controlled accordingly so that the slice-shaped product 12, 12,

12" is formed.

Due to the condition that the thickness D of the slice-shaped products 12, 12, 12" is determined
with the forming nozzles 4, 7, the string-shaped foodstuff 11, 11°, 11 does no longer have to be
separated along the desired profile contour K with the maximum diameter S of the slice-shaped
products 12, 12‘, 12“. Besides, the longitudinal contour L of the slice-shaped products 12, 12',
12% is formed by means of displacing the forming plates 52, 53, 82, 83 with the positioning ele-
ments 54, 55, 84, 85. Therefore, the slice-shaped products 12, 12°, 12 have to bear a particular-
ly low stress in the transversal direction and hence have a particularly low form deviation. In ad-
dition, the device 1 can be used particularly flexibly due to the use of the forming plates 52, 53,
82, 83 that can be displaced by means of the positioning elements 54, 55, 84, 85 as the desired

profile contour K can be formed flexibly through an appropriate modification in the control data.

It is clear that features mentioned in the previously described embodiments are not limited to

these combinations but are also possible individually or in any other combinations.
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We claim:

1. Device (1) for forming and dividing of at least one string-shaped pasty foodstuff (11, 11/,
11") into slice-shaped products (12, 12/, 12"), with

- a forming nozzle (4, 7) for extruding the string-shaped foodstuff (11, 11*, 11°)
along a conveying direction (F) through a nozzle opening (41, 71°, 71") that
determines a thickness (D) of the slice-shaped product (12, 12°, 12“), wherein the
nozzle opening (41, 71¢, 71%) con‘iprises two parallel sides for determining the
thickness (D) of the slice-shaped product (12, 12°, 12%),

- at least one forming plate (52, 63, 82, 83) that is arranged downstream of the
forming nozzle (4,'7) and that can be displaced during extrusion with at least one
positioning element (54, 55, 84, 85) in at least one component transversally to
the conveying direction (F), and

- with a control unit (6, 9) that controls the positioning element (54, 55, 84, 85)
synchronously to the extrusion velocity in a way that the at least one forming
plate (5, 8) forms a variable longitudinal-contour (L) of the slice-shaped product
(12, 12, 12") during extrusion. '

2. Device (1) for forming and dividing of at least one string-shaped pasty foodstuff (11, 11*,
11 into slice-shaped products (12, 12', 12“), with '

- a forming nozzle (4, 7) for extruding the string-shaped foodstuff (11, 11°, 11%)
along a conveying direction (F) through a nozzle opening (41, 71°, 71%) that
determines a thickness (D) of the slice-shaped product (12, 12°, 12), wherein the

~ forming nozzle (4,7) is formed by an essentially U-shaped forming channel (41a)
into which an upper forming surface (41b) is inserted in a punched way, wherein
the thickness (D) of the slice-shaped product (12, 12°, 12*) is determined by a
floor area of the U-shaped forming channel (41a) and the upper forming surface
(41b),

- at least one forming plate (52, 53, 82, 83) that is arranged'downstream of the
forming nozzle (4, 7) and that can be displaced during extrusion with at least one
positioning element (54, 55, 84, 85) in at least one component transversally to
the conveying direction (F), and
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- with a control unit (6, 9) that controls the positioning element (54, 55, 84, 85)
synchronously to the extrusion velocity in a way that the at least one forming
plate (5, 8) forms a variable longitudinal contour (L) of the slice-shaped product
(12, 12', 12") during extrusion.

3. Device (1) according to Claim 1 or 2, wherein two or more of the forming plates (52, 53,
82, 83) are each connected to one of the positioning elements (54, 55, 84, 85), wherein
the positioning elements (54, 55, 84, 85) are formed in a way that they can be activated
separately with the control unit (6, 9) in order to form respectively different variable
longitudinal contours (L) of the slice-shaped product (12, 12°, 12%).

4, Device (1) according.to any one of claims 1 to 3, wherein a conveyor system (10) and/or
the forming nozzle (7) for extruding several string-shaped foodstuffs (11°, 11*) are
formed in paralle! lanes and wherein the at least one forming plate (82, 83) has forming
edges (82a’, 83a’, 82a“, 83a") that correspond to said parallel lanes in order to form
variable longitudinal contours (L) of several slice-shaped products (12°, 12%), which

correspond to one another at the same time.

5. Device (1) according to any one of claims 1 to 4, wherein two of the forming plates (52,
53, 82, 83) can be displaced with one or multiple positioning elements (54, 55, 84, 85)
correqundingly or independently of one another and in a way as to counteract with one
another in order to form variable longitudinal contours (L) of the slicé—shaped product
(12, 12*, 12*), which are located opposite to one ancther, with two forming edges (52a,
53a, 82a, 83a). |

6. Device (1) according to any one of claims 1 to 5, wherein two or multiple ones of the
forming plates (52, 63, 82, 83) are arranged in the same plane or in a row in the
conveying direction (F).

7. Device (1) according to any one of claims 1 to 6, wherein the at least one positioning
element (54, 55, 84, 85) comprises a position sensor (54b, 55b, 84b, 85b) that is
connected to the contro! unit (6, 9) in order to record and to control a setting position of
the at least one forming plate (52, 53, 82, 83).

8. Device (1) according to any one of claims 1 to 7, wherein the control unit (6, 9) is formed
to displace the at least one positioning element (54, 55, 84, 85) as a function of a
conveying movement of the string-shaped foodstuff (11, 11¢, 11%).
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9. Device (1) according to any one of claims 1 to 8, wherein the device (1) comprises a
conveyor system (10) for conveying the string-shaped foodstuff (11, 11°, 11”) through
the forming nozzle (4, 7) and wherein the control unit (6, 9) is formed to control a
conveying velocity of the conveyor system (10) in order to convey the string-shaped
foodstuff (11, 11, 11“) with a variable conveying movement through the forming nozzle
4, 7).

10. Device (1) according to any one of claims 1 to 9, wherein an upper or lower forming
surface (41b) of the nozzle opening (41) is formed in an adjustable way in order to set
the thickness (D) of the slice-shaped product (12, 12/, 12°).

1. Method for forming and dividing of at least one string-shaped pasty foodstuff (11, 11,
11") into slice-shaped products (12, 12°, 12"), wherein the string-shaped foodstuff (11,
11¢, 11%) is extruded through a nozzle opening (41, 71¢, 71“) of the forming nozzle (4, 7)
along a conveying direction (F), wherein the nozzle opening (41, 71/, 71“) determines
the thickness (D) of the slice-shaped product {12, 12', 12"), wherein the thickness (D) of
the slice-shaped product (12, 12/, 12") is determined by two parallel sides of the nozzle
opening (41, 71‘, 71"), wherein at least one forming plate (52, 53, 82, 83) that is
disposed downstream of the forming nozzle (4, 7) is displaced transversally to the
conveying direction (F) during extrusion with at least one positioning element (54, 55, 84,
85) in at least one component, and wherein a control unit (6, 9) controls the positioning
element (54, 55, 84, 85) synchronously with the extrusion velocity in a way that the at
least one forming plate (52, 63, 82, 83) forms a variable longitudinal contour (L) of the
slice-shaped product (12, 12, 12") during extrusion.

12.  Method for forming and dividing of at least one string-shaped pasty foodstuff (11, 11,
11%) into slice-shaped products (12, 12, 12“), wherein the string-shaped foodstuff (11,
11°, 11%) is extruded through a nozzle opening (41, 71¢, 71“) of the forming nozzle (4, 7)
along a conveying direction (F), wherein the nozzle opening (41, 71, 71“) determines
the thickness (D) of the slice-shaped product (12, 12*, 12"), wherein the forming nozzle
(4,7) is formed by an essentially U-shaped forming channel (41a) intb which an upper
forming surface (41b) is inserted in a punched way, wherein the thickness (D) of the
slice-shaped product (12, 12, 12") is determined by a floor area of the U-shaped forming
channel (41a) and the upper forming surface (41b), wherein at least one forming plate
(52, 53, 82, 83) that is disposed downstream of the forming nozzle (4, 7) is displaced
transversally to the conveying direction (F) during extrusion with at least one positioning
element (54, 55, 84, 85) in at least one component, and wherein a control unit (6, 9)
controls the positioning element (54, 55, 84, 85) synchronously with the extrusion
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velocity in a way that the at least one forming plate (52, 53, 82, 83) forms a variable
longitudinal contour (L) of the slice-shaped product (12, 12*, 12) during extrusion.

13.  Method according to Claim 11 or 12, wherein the control unit (6, 9) displaces the at least
one positioning element (54, 55, 84, 85) as a function of a conveying movement of the
string-shaped foodstuff (11, 11°, 11%).

14. Method according to any one of claims 411 to 13, wherein the control unit (6, 9) controls a
conveying velocity of a conveyor system (10) in a variable manner in order to convey the
string-shaped foodstuff (11, 11‘, 11“) with a variable conveying movement through the

forming nozzle (4, 7).
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