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Title:  Device and method for cutting meat.

The invention relates to a device for cutting meat. In particular, the
invention relates to a device for cutting meat such that different parts of the
meat can be processed separately.

From practice, cutting devices are known for cutting slices of meat,
wherein a rotating knife is used, arranged substantially vertically. Meat is
forced along this knife by hand, so that relatively thin slices can be cut, which
fall at the side of a supporting plate remote from the knife. By repeatedly
moving the meat along the knife, a stack of slices is obtained. This device
requires much time and labor for obtaining the desired division.

Further, cutting devices are known wherein a knife is provided,
extending approximately horizontally, and meat is guided along the knife with
the aid of transport means, and is cut into parts. Behind the knife, the upper
part of the meat, which is cut loose, falls back onto the underlying part and is
taken therefrom by hand for further processing. Such devices are, for instance,
used for cutting fillets, cutlets and the like and have as an important drawback
that taking away the cut-away parts requires a lot of manual labor and is,
therefore, expensive. Moreover, this can easily lead to mistakes. A further
drawback of these known devices is that, as the cut-loose meat falls back onto
the underlying part, it cannot be taken way in a simple manner. This is in
particular not the case with types of meat such as chicken or other poultry,
where cut-up cells cause adhesion, for instance through the release of proteins.

The object of the invention is a cutting device for meat, wherein the
drawbacks mentioned of the known devices are avoided while maintaining
their advantages.

In particular, the object of the invention is a cutting device for meat,
wherein, with relatively little effort and a relatively small risk of mistakes,
meat can be cut in different, in particular at least two, parts which can be

separated from each other in a simple manner for further, separate processing.
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More in particular, the object of the invention is a device for cutting
fillets, cutlets and the like, in particular poultry.

A device according to the invention is characterized by the features
of claim 1.

With a device according to the invention, meat is cut with a knife
and, immediately behind it, discharged along a separating plate. As a result, in
a simple manner, the cut-loose parts are prevented from falling back onto each
other while, moreover, the cut-loose parts are separated from each other and
are discharged for separate processing. To this end, manpower is no longer
required, which is advantageous from an economic and technical point of view.
Furthermore, the safety is therefore enhanced as users need no longer work in
the vicinity of the knives. As a further result, the accuracy is enhanced.

In a further elaboration, a device according to the invention is
further characterized by the features of claim 2.

A knife, extending substantially horizontally, approximately
contiguous to a separating plate, offers the advantage that the meat can be
supplied and be taken along the knife in a simple manner, while the cut parts
can be separated from each other in a simple manner. As a horizontal knife,
both a stationary and a moving knife can be used, while, herein, knife is also
understood to mean band or belt saws or knives, cutting wires, circular knives
combinations thereof and the like.

In a further advantageous embodiment, a device according to the
invention is further characterized by the features of claim 3.

As, in a device according to the invention, a conveyor belt extends
along at least one part of the separating plate, a cut-off part of the meat guided
by the separating plate can, during use, simply be discharged along the
separating plate, also when gravity is not sufficient to that end. Moreover,
thus, guided discharge is obtained, so that the meat can be moved at the
desired speed and mutual positions. It is then preferred that also a conveyor

belt is provided before the knife in transport direction, while, in a particularly
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advantageous embodiment, the two conveyor belts are either virtually
contiguous to each other at the location of the knife, or are designed as one
continuous conveyor belt. Consequently, what is thus obtained, is that along
the entire path, the meat is forced forward. A supporting surface for guiding
the meat can be provided, which supporting face can be designed as a further
conveyor belt. It is then preferred that, during use, the meat is somewhat
compressed between the supporting face and the or each conveyor belt, so that
an even better transport is obtained.

Viewed in transport direction, different knives can be provided
behind one another or above one another, while to at least a number of the
knives, a separating plate is contiguous for discharging different parts of the
meat. As a result, meat can be cut in more than two parts in a simple manner.

It is particularly advantageous when, during use, the or each knife
1s moistened, for instance with water. As a result, after being cut loose, the
meat is prevented even better from adhering to other parts of the meat and/or
the or each knife.

The invention further relates to a method for cutting meat,
characterized by the features of claim 11.

With such a method, which can particularly advantageously be used
with a device according to the invention, in a rapid and economical manner,
meat can safely be cut into different parts which can be discharged for
different processing steps.

In the further subclaims, further advantageous embodiments of a
device and method according to the invention are shown.

In clarification of the invention, exemplary embodiments of a device
and method according to the invention will be further elucidated with
reference to the drawing. In the drawing:

Fig. 1 schematically shows, in side view, a device according to the

invention, in a first embodiment;



10

15

20

25

30

WO 03/031127 PCT/NL02/00645

Fig. 2 schematically shows a part of a device according to Fig. 1, in
side view;

Fig. 3 schematically shows a device according to the invention in a
first alternative embodiment, in side view;

Fig. 4 schematically shows a second alternative embodiment of a
device according to the invention, in side view;

Fig. 5 shows, in front view, schematically, a device according to the
invention;

Fig. 6 schematically shows a part of a device according to the
invention, comparable to Fig. 2, in a further alternative embodiment.

In this description, identical or corresponding parts have identical or
corresponding reference numerals.

In this description, each time, the starting point is a device and
method for cutting meat while fillet is used as an example. It will be clear that
any sort of meat can be cut with it.

Fig. 1 schematically shows, in side view, a device 1 according to the
invention, in a first embodiment, comprising a first conveyor belt 2 extending
approximately horizontally, and a second conveyor belt 3, extending
thereabove, having an angled course to be described hereinafter. The conveyor
belts 2, 3 are guided along end rollers 4 and 5, 6 and 7, respectively, and are
endless. The rollers 4, 6 are driven by schematically shown motors 8, which
motors have been omitted in the further Figures, with the exception of Fig. 5.
Suitable transmissions can be used for driving the two conveyor belts 2, 3 at a
suitable, optionally variable, speed. Preferably, drum motors are used in the
rollers.

The second conveyor belt 3 comprises a first conveying part 10
extending approximately parallel to and at a relatively short distance H above
the conveying part of the first conveyor belt 2. Near the end of the first
conveying part 10 mentioned, leading in transport direction T, between the

two conveyor belts 2, 3, a knife 12 is provided, extending approximately
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horizontally, for instance a rotating or a translating knife. Above the knife 12,
a guiding roller or plate 13 is provided along which the second conveyor belt 3
is guided, such that a second conveying part 14 thereof extends at an
inclination in the direction of the end roller 7. The inclination is selected such
that the distance between the guiding roller 13 and the first conveyor belt 2 is
smaller than the distance between the end rollers 5 and 7. The distance X
between the knife 12 and the upper conveyor belt 3 is smaller than the
distance H.

A separating plate 15 has a guiding surface 16 extending
approximately parallel to the second conveying part 14 of the second conveyor
belt 3, at a distance which approximately corresponds to the distance X, from
immediately behind the knife 12 to, for instance, approximately under the end
roller 7. Under the end 17 forward in the transport direction T of the
separating plate 15, discharge means 18 are situated, for instance a conveying
tray or belt which extends, for example, approximately transversely to the
transport direction T. The end 19 of the separating plate 15 located
immediately behind the knife 12 is contiguous to the knife 12 to such an extent
that the knife can make the desired cutting movement but that only a
minimum space 20 between the knife 12 and the end 19 of the separating plate
15 is provided. Meat is thus prevented from passing through the space 20
mentioned. In Fig. 2, in enlargement, the transition 21 between the knife 12
and the separating plate 15, as well as between the first conveying part 10 and
the second conveying part 14 of the second conveyor belt 3, is represented.

In Fig. 1, between the first conveying part 10 and the first conveyor
belt 2, a piece of meat such as a chicken breast 22 is shown, which has been
compressed slightly. The thickness of the meat 22 is somewhat greater than
the distance H between the two conveyor belts 2, 3. With the aid of the
conveyor belts 2, 3, the meat 22 is forced in the transport direction T to a point
beyond the knife 12. The conveying force of the conveyor belts 2, 3 is sufficient
to ufge the meat over the blade or cutting edge 23 of the knife 12, so that it is
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cut into a lower part 24 and anupper part 25, as shown in Fig. 2. The lower
part 24 is carried along by the first conveyor belt 2 in the transport direction T
to be processed further, while the upper part 25 is forced over the top of the
knife 12 onto the separating plate 15, over which it is forced by the second
conveying part 14 beyond the end 17 and into or onto the discharge means 18,
to be processed further in a different manner. Preferably, the distance X is
adjustable, as is the distance between the conveyor belts, and the conveyor belt
and the separating plate, respectively, so that meat can be cut to any desired
thickness, into parts 24, 25 of the same or different thickness. By way of
illustration, the lower part 24 can, for instance, be further processed into
chicken cutlet or the like, while the upper part 25 can, for instance, be
processed into chicken nuggets, satay or the like. Naturally, this should not be
taken to be limitative in any way.

In Fig. 3, a first alternative embodiment of a device 1 according to
the invention is shown, while the second conveyor belt 3 is designed as shown
in Fig. 1, as is the knife 12 and the (first) separating plate 15 and the (first)
discharge means 18. However, in this embodiment, the first conveyor belt 2 is
designed as the second conveyor belt, yet mirrored relative to a horizontal
plane V between the two conveyor belts 2, 3. As a result, the first conveyor belt
2 has a sloping second conveying part 14a, terminating above second discharge
means 18a. A second separating plate 15a is provided above the sloping part
14a mentioned. In front of the end 19 of the second separating plate 15a,
rearward in transport direction, a second knife 12a is provided, approximately
parallel to the other knife 12. Behind the knives 12, 12a and the ends 19 of the
two sebai;afizlll‘tg ﬁléﬁééfl‘t';, 15a, two third conveyor belts 26 are provided,
extending approximately parallel to each other, at a mutual distance which is
approximately equal to the distance between the two knives 12, 12a. With such
a device, meat can be cut into three parts, an upper part being carried into the
first discharge means 18 by the first separating plate 15, a lower part being

carried along the second separating plate 15a into the second discharge means
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18a, and a middle part of the meat being discharged between the third
conveyor belts 26 for separate processing.

It will be clear that in a comparable manner also more than two
knives 12 can be arranged one above the other, with associated conveying
parts and separating plates, for separating the meat into more than three
parts.

In Fig. 4, a further alternative embodiment of a device 1 according to
the invention is shown, where, broadly speaking, it can be stated that two
devices as shown in Fig. 1 are arranged one behind the other. In this device, a
first conveying surface 31 is provided, formed by, viewed in transport direction,
successively, a guiding plane 30, a primary first conveyor belt 2a, a second
guiding plane 30a and a secondary first conveyor belt 2b. Meat can be moved
over this in a substantially horizontal transport direction T. Above this
transport plane 31, a primary second conveyor belt 3a is provided, as well as a
secondary conveyor belt 3b arranged behind it. A primary knife 12 is arranged
approximately above the transition between the first guiding plane 30 and the
primary first conveyor belt 2a, while the secondary knife 12a is arranged
approximately above the transition between the second guiding plane 30a and
the secondary first conveyor belt 2b.

With a device according to Fig. 4, meat can be conveyed by the
primary second conveyor belt 3a in the direction of and along the primary
knife 12, so that it is separated into an upper part and a lower part. The upper
parts is discharged along the primary separating plate 15 to the discharge
means 18, while the lower part is moved further by the primary first conveyor
belt 2a to the secondary second conveyor belt 3b. The lower part of the meat is
guided thereby along the secondary knife 12a, where it is cut into a second
upper part and second lower part. With the aid of the secondary separating
plate 15a, the second upper part is discharged to the second discharge means
18a, while the second lower part is discharged by the secondary first conveyor

belt 2b for separate processing. It will be clear that in a comparable manner,
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also more than two knives with associated separating plates and discharge
means can be arranged one behind the other. Also, combinations of the
embodiments according to Figs. 3 and 4 can be used, while knives are arranged
both behind and above each other. Naturally, the guiding planes 30, 30a can
also be designed as conveyor belts, as can the separating plates 15.

In Fig. 5, in front view, a device according to the invention is shown,
for instance one as shown in Fig. 1. The discharge device 18, designed as
conveyor belt is clearly visible. In this embodiment, the knife 12 is designed as
a translating knife horizontally reciprocating in the direction K, driven by
driving means 32 suitable to that end and known per se. Above the knife 12,
sprinklers 33 are provided, through which, with the aid of a pump 34, water or
a different agent can be fed with which the meat can be prevented from
clinging to the knife 12 and/or another part of the meat, after it has been cut.
This is particularly important with meat from which, upon cutting through the
cells, sticky substances are released such as collagen. It will be clear that also,
in a simple manner, other knives can be utilized, for instance continuously
running knives such as band knives, cutting wires or the like, or rotating
knives, while also a lubricating liquid can be supplied, counteracting the
adhesion.

Fig. 6 shows, somewhat enlarged, a further alternative embodiment
of a part of a device according to the invention, while the second conveyor belt 4
3 is subdivided into a first part 10 and a second part 14. The first part 10 is
formed by a primary conveyor belt 40, the second part 14 by a secondary
conveyor belt 42. The first conveyor belt 2 is a continuous belt. Two rollers 13
are provided at a relatively short distance from each other above the knife 12.
The separating plate 15 is designed as a block with a somewhat triangular end
19, arranged such that an upper part of the meat cut by the knife can be
discharged along the upper part thereof with the aid of the secondary conveyor
belt 42, while the lower part can be discharged below it with the aid of the first

conveyor belt 2.
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It will be clear that for the exemplary embodiments shown in this
drawing it holds that a number of such devices can be arranged next to each
other for cutting different pieces of meat into different strips, which can link
up to the same or different discharge means. Different parts of these devices
can de designed so as to be easily disassembled or removed for simple
maintenance, cleaning and the like. The different parts are adjustable, so that
different sorts and thicknesses of meat can be cut in different ratios,
depending on the wishes of the user.

In a further alternative embodiment, the or each knife is arranged
at an angle, for instance approximately vertical. This is achieved by rotating a
device according to one of the Figures over an angle, for instance around an
axis parallel to the transport direction or around an axis extending at right
angles thereto. The Figs. 1 —4 and 6 can, for instance, be seen as a top plan
view of such a device. The conveyor belts can incline in the transport direction.

The invention is not limited in any manner to the exemplary
embodiments represented in the description and the drawing. Many variations
thereon are possible in the framework of the invention.

For instance, instead of conveyor belts, also other transport means
can be utilizéd, such as conveyor chains, link conveyors and the like.
Naturally, the exemplary embodiments shown in Figs. 1 and 4 can also be
utilized "upside down", i.e. with a horizontal upper conveyor belt and a angled
lower conveyor belt. A knife of a device according to the invention can also
include an angle with the horizontal, for instance for cutting differently shaped
pieces of meat. Also, in addition to horizontal knives, further knives can be
provided which cut off, for instance, longitudinal edges and which, to that end,
include an angle with the horizontal and, for instance, can be set vertically.
The separating plates can also be designed as conveyor belts, chains or the
like.

It will be clear that a device according to the invention can also be

obtained by converting an existing device for cutting meat in two parts,
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whereby, for instance above an existing first conveyor belt 2, extending
approximately horizontally, a second conveyor belt, also horizontally arranged,
is replaced with a second conveyor belt 3 according to the invention, while also
a separating plate 15 is provided, in the manner shown in, for instance, Fig. 1
or 4. Such a conversion is expressly understood to fall within the framework of
the invention as outlined by the claims.

These and many comparable variations are understood to fall within

the framework of the invention.
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Claims

1. A device for cutting meat, provided with at least one knife and
means for conveying meat along the knife in a transport direction, such that
the meat is cut into at least two parts, while, in transport direction- |
immediately behind the at least one knife, a separating plate is provided, the
arrangement being such that, during use, a first part of the cut meat is guided
to a first side of the separating plate and a second part of the cut meat is
guided along the opposite, second side of the separating plate and the parts of
the meat are processed separately from each other.

2. A device according to claim 1, wherein the at least one knife extends
substantially horizontally, the separating plate being designed such that
thereby, for at least one of the cut pieces of the meat, a curved path of
movement is defined behind the at least one knife.

3. A device according to claim 1 or 2, wherein the means for passing
the meat along the knife comprise at least one supporting surface and a
conveyor belt extending at a relatively short distance therefrom, while along
the at least one part of the separating plate, also a conveyor belt is arranged
for passing at least a part of the meat along the separating plate at least
behind the knife.

4. A device according to claim 3, wherein at least one conveyor belt
extends from a position located, in transport direction, before the at least one
knife, along said knife as far as at least a position located above the separating
plate.

5. A device according to claim 3 or 4, wherein the supporting plane
comprises a second conveyor belt or is formed thereby.

6. A device according to any one of claims 3 — 5, wherein the distance

between the supporting plane and the separating plate on the one side and the
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or each conveyor belt extending therealong on the other side, is adjustable,
such that, during use, the meat is somewhat compressed therebetween.

7. A device according to any one of claims 2 — 6, wherein the end of the
separating plate, forward in the transport direction, extends above discharge
means for discharging at least a part of the cut meat.

8. A device according to any one of the preceding claims, wherein at
least two knives are provided arranged one behind the other in transport
direction, at different distances from a supporting plane along which the meat
is carried during use, while the or each knife rearward in transport direction,
lies at a greater distance from said supporting plane than the successive knife,
such that the meat can be cut into at least three parts, while behind each knife
a separating plate is provided for discharging cut-off pieces of meaf ina
direction away from the supporting surface.

9. A device according to any one of claims 1 — 7, wherein at least two
knives are provided, arranged one behind the other in transport direction, at
different distances from a conveyor belt by which the meat is guided during
use, while the or each knife rearward in transport direction, lies at a greater
distance from said conveyor belt than the successive knife, such that the meat
can be cut in at least three parts, while behind each knife a separating plate is
provided for discharging the cut-off pieces of meat in a direction away from the
conveyor belt.

10. A device according to any one of the preceding claims, wherein
means are provided for moistening the or each knife, in particular with water.
11. A method for cutting meat, wherein the meat is carried along a knife
and is cut into at least two parts, while directly behind said knife, a separating
plate separates the parts of the meat and discharges at least one of the parts
to a first processing device, while the or each other part of the meat is
discharged to a second processing device.

12. A method according to claim 11, wherein the meat is somewhat

compressed and, with the aid of a substantially horizontally extending knife, is



WO 03/031127 PCT/NL02/00645

13

cut into two parts, while directly behind the knife an upper first part of the
meat is discharged above the separating plate with the aid of a conveyor belt
extending along the separating plate from in front of the knife to a point

beyond the knife.
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