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Abstract:

The invention relates to a device for measuring the shoulder joint position of continuously conveyed
poultry carcasses, comprising a measuring station located along a conveying path, said station being
designed to detect the shoulder joint position. The invention also relates to an arrangement for
filleting poultry carcasses, comprising a measuring device of the above type, and to corresponding
methods.
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Device for measuring the shoulder joint position of continuously conveyed poultry
carcasses, arrangement for filleting poultry carcasses and corresponding methods

Technical field

The present invention relates to an apparatus and a method for measuring the shoulder joint
position of continuously conveyed poultry bodies. The invention relates further to an
arrangement and a method for filleting poultry bodies.

Background art

Such apparatuses, arrangements and methods are used in particular in the automated
filleting of poultry bodies. Such an apparatus and a method is known, for example, from
document DE 198 48 498 A1. By means of at least one measuring apparatus, the individual
body dimensions of the poultry bodies are acquired and, on the basis of these
measurements, at least one scraping apparatus is controlled by means of a control unit. A
plurality of measuring elements is used for detecting the poultry body geometry. The
measuring elements come into mechanical contact with the poultry body and are controlled
in accordance with the poultry body geometry.

It is a disadvantage that the measuring elements, after deflection has taken place, must first
move back into a rest position before the measuring operation can be carried out on a
subsequent poultry body. This results in downtimes, during which no measuring operation is
possible. These downtimes largely determine the maximum throughput rate of processable
poultry bodies per unit time. The known measuring apparatuses and measuring methods
thus no longer meet today's requirements for as high a throughput rate as possible.

Summary

Accordingly, the object of the present invention is to propose an apparatus which permits
reliable measurement of the shoulder joint position on poultry bodies even at high throughput
rates.

The object is achieved by an apparatus for measuring a shoulder joint position of
continuously conveyed poultry bodies, comprising a conveying line having a conveying
device having a plurality of receiving elements for holding the poultry bodies, the conveying
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device being adapted to continuously convey the poultry bodies in a conveying direction
along a conveying path, wherein the conveying device is configured to convey the poultry
bodies, at least in a measuring section of the conveying line, with shoulder joints leading in
the conveying direction, and a measuring station, arranged along the conveying line in the
measuring section, having fwo measuring elements which are adapted, as one of the poultry
bodies passes, to come into mechanical contact with the shoulder joints of the poultry body,
and wherein the measuring elements are each arranged so as to be pivotable about a pivot
axis such that, in a rest position, the measuring elements extend projecting into the
conveying path at least substantially transversely to the conveying direction and, on contact
with the shoulder joints of the poultry body in a working position, are adapted to be pivotably
movably deflectable in the conveying direction, wherein the measuring station has detection
means for detecting the working positions of the measuring elements, wherein the
measuring elements comprise mechanical damping elements which are adapted to
mechanically dampen the measuring elements in the rest position.

The mechanical damping elements have the effect that the measuring elements, after they
have been deflected by a poultry carcass, come to a standstill in the rest position as quickly
as possible. The damping elements have the effect, on the one hand, that the measuring
elements, on pivoting back into the rest position, perform no or only a very short-lasting
natural oscillation. Any downtimes, during which a reliable measurement cannot be carried
out, are thereby reduced to a minimum. This has a positive effect on the maximum
throughput of poultry bodies per unit time, so that the total throughput can be increased
significantly compared to the apparatuses known from the prior art.

An expedient configuration of the invention is characterised in that there are arranged on the
measuring elements restoring means which are adapted to exert on the measuring elements
a restoring moment in the direction towards the rest position.

The restoring means offer the advantage that the measuring elements are moved back into
the rest position as quickly as possible after a measuring operation. In addition, the restoring
means are configured to press the measuring elements against the surface of the poultry
body so that they are permanently in contact with the poultry body during a measuring
operation. In this manner it is ensured that the measuring elements follow the poultry body
geometry exactly, and in this manner precise measurement of the shoulder joint position is
possible.

Date Regue/Date Received 2022-06-30
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A preferred further development of the invention is distinguished in that the detection means
are in the form of switching elements by means of which the rest position and/or the working
position are/is detectable.

The design of the detection means as switching elements offers multiple advantages. On the
one hand, such switching elements are low-maintenance and extremely robust in the harsh
environment in which the detection means are exposed to contaminants and moisture. On
the other hand, detection means in the form of switching elements are inexpensive and can
be evaluated on the control side with a comparatively low outlay.

According to a further preferred configuration of the invention, the switching elements are in
the form of inductive proximity sensors.

The design of the switching elements as inductive proximity sensors offers the advantage
that these are virtually wear-free and wholly insensitive to contamination and moisture acting
from outside. Moreover, by means of the inductive proximity sensors, detection of the rest or
working position of the measuring element in question takes place contactlessly.

A further expedient configuration of the invention is characterised in that the damping
elements each comprise at least one pair of permanent magnets with mutually facing pole
faces of opposite magnetic polarity.

The configuration of the damping elements as a pair of permanent magnets offers the
advantage that comparatively high holding forces are effected by the magnets, which hold
the measuring elements in the rest position. If the measuring element is deflected out of the
rest position into the working position, the force of attraction of the pair of permanent
magnets acts on the measuring element in only a negligible magnitude, since the holding
forces between the magnets decrease considerably as the distance between the magnets
increases. In other words, when the measuring element is deflected in proximity to the
working position, the damping element scarcely affects the required deflection force at all.
This is determined solely by the nature of the restoring means and the size of the restoring
moment generated thereby. Only when the measuring element is in proximity to the rest
position do the holding forces of the pair of permanent magnets increase, so that the desired
mechanical damping of the movement of the measuring element in question in the rest
position is achieved.

Date Recue/Date Received 2022-01-20
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A preferred further development of the invention is distinguished in that at least one
permanent magnet of one of the pairs of permanent magnets is arranged in each case on the
measuring element so as to be pivotably movable therewith, and at least one permanent
magnet of opposite polarity is arranged so as to be fixed.

The use of the mentioned permanent magnets offers the advantage that the damping
elements are wear- and maintenance-free.

According to a further preferred configuration of the invention, the free ends of the measuring
elements in the rest position are arranged so as to be oriented relative to a perpendicular to
the conveying direction by a correction angle a contrary to the conveying direction.

By orienting the measuring elements by the mentioned correction angle a contrary to the
conveying direction, the sensitivity of the measuring elements can be variably adjusted. The
larger the correction angle, the greater the deflection distance that is required before the
measuring elements leave the rest position and are pivoted into the working position. In other
words, the correction angle a determines the size of a dead distance which the shoulder
joints must cover in the conveying direction after coming into mechanical contact with the
measuring elements for the first time before the measuring elements have left the rest
position. It is thus possible in a particularly simple manner to adjust the robustness of the
measuring operation relative to interference, which is caused, for example, by mechanical
bouncing of the measuring elements, or to adjust the desired measurement sensitivity
according to the particular requirement.

A further expedient configuration of the invention is characterised in that the apparatus
further comprises a detection device arranged upstream of the measuring section with
respect to the conveying direction, which detection device is configured to detect the passing
of a reference point of the receiving elements, wherein the reference point of the receiving
elements is so chosen that the shoulder joints of the poultry body lead in the conveying
direction relative to the reference point, and a control device connected to the detection
device and to the detection means, which control device is configured to determine an
interval between the passing of the reference point and the detection of the working positions
of the measuring elements and to determine the shoulder joint position on the basis of the

size of this interval and the conveying speed of the conveying device.

It is thus possible in a particularly simple manner to determine the shoulder joint position
exactly. This is particularly advantageous at a high throughput, since the evaluation of the
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mentioned interval size does not require a high outlay in terms of computing, so that, even at
high throughputs, the shoulder joint position can be determined without difficulty in real time.

A preferred further development of the invention is distinguished in that the control device is
configured to determine the interval on the basis of conveying distance or on the basis of
time by means of a rotary encoder arranged on the conveying device for detecting the
conveying position.

The determination of the conveying position by means of the rotary encoder and the
determination of the interval on the basis of conveying distance offer the advantage that the
conveying distance that is actually covered is known at all times and is used as the starting
parameter. Accordingly, slight fluctuations in the conveying speed, for example, do not
interfere with the determination of the shoulder joint position, since the entire evaluation
takes place based not on time but on distance. In the case of a correspondingly constant
conveying speed, it is alternatively possible to determine the interval based on time. In this
case, the respective times of passing of the reference point and of the detection of the
respective working position of the measuring elements are detected, and the interval
represents the difference between the determined times.

The object is achieved by the arrangement mentioned hereinbefore for filleting poultry
bodies, wherein the arrangement comprises the above-described apparatus according to the
invention for measuring the shoulder joint position of the continuously conveyed poultry
bodies and at least one filleting station arranged downstream in the conveying direction,
wherein the processing tools of the filleting station are adapted to be controlled on the basis
of the working positions of the measuring elements detected by means of the apparatus.

In this manner, precise control of the processing tools of the filleting station is achieved even
at high throughput rates.

The object is further achieved by an arrangement having the features mentioned
hereinbefore in that the processing tools are adapted to be controlled on the basis of the
detected working position of the measuring elements that last comes into mechanical contact
with the poultry body.

By evaluating the measuring element that last came into mechanical contact with the poultry
body in its working position, the shoulder joint of one of the poultry bodies that has the
smaller dimension is measured. If the geometries of the corresponding body halves of the
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poultry body are not identical but of different sizes, the smaller poultry body side is used as
the starting point for the shoulder joint measurement. It is thereby ensured that the
processing tools of the downstream filleting station are always guided to the poultry body for
processing at the correct time, so that, even in the case of poultry bodies in which the
geometry is not the same on both sides, optimal processing nevertheless takes place.

According to a further preferred configuration of the invention, the processing tools each
comprise tools for processing the right and left side of the poultry body and are adapted to be
controlled separately by the measuring elements.

Separate control of the tools for processing the right and left side offers the advantage that,
even in the case of asymmetries of the two body halves, each side is processed individually
and thus optimally.

The object is further achieved by a method for measuring a shoulder joint position of
continuously conveyed poultry bodies, comprising continuously conveying the poultry bodies
along a conveying path of a conveying line by means of a plurality of receiving elements of a
conveying device which are adapted for holding the poultry bodies, wherein the poultry
bodies, at least in a measuring section of the conveying line, are conveyed with shoulder
joints leading in the conveying direction, and scanning the shoulder joints of the poultry
bodies by bringing the shoulder joints into mechanical contact with two measuring elements
of a measuring station as one of the poultry bodies passes, the two measuring elements
being arranged along the conveying line in the measuring section, and wherein the
measuring elements, on contact with the shoulder joints of the poultry body, are pivoted in
the conveying direction out of a rest position, in which the measuring elements extend
projecting into the conveying path at least substantially transversely to the conveying
direction, into a working position, and in that the working positions of the measuring elements
are detected by means of detection means of the measuring station, wherein mechanical
damping of the pivoting movement of the measuring elements in the rest position is by
means of mechanical damping elements.

The advantages associated with the method according to the invention have substantially
already been described in detail in connection with the apparatus according to the invention.
In order to avoid repetition, we therefore refer in connection with the method according to the
invention and the further embodiments thereof to the statements made hereinbefore with
regard to the established advantages of the apparatus according to the invention.
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A preferred further development of the invention is distinguished by exertion of a restoring
moment in the direction towards the rest position by means of restoring means arranged on
the measuring elements.

A further expedient embodiment of the invention is characterised by detection of the rest
position and/or of the working position by means of the detection means in the form of
switching elements.

According to a further preferred configuration of the invention, the method is characterised by
contactless detection of the rest position and/or of the working position by the switching
means in the form of inductive proximity sensors.

According to a further preferred configuration of the invention, damping takes place
magnetically.

A preferred further development of the invention is distinguished in that the free ends of the
measuring elements in the rest position are oriented relative to a perpendicular to the
conveying direction by a correction angle a contrary to the conveying direction.

According to a further preferred configuration of the invention, the method is further
characterised by detection of a time of passing of a reference point of the receiving elements
by means of a detection device arranged upstream of the measuring section with respect to
the conveying direction, wherein the reference point of the receiving elements is so chosen
that the shoulder joints of the poultry body lead in the conveying direction relative to the
reference point, and by determination of a time interval between the time of passing of the
reference point and the time of detection of the working positions of the measuring elements
by means of the detection means, and by determination of the shoulder joint position by
means of a control device on the basis of the size of the time interval and the conveying
speed of the conveying device.

The invention is also achieved by the method mentioned hereinbefore for filleting poultry
bodies, wherein the method comprises determining the shoulder joint position of the
continuously conveyed poultry bodies by means of an above-mentioned method and
controlling processing tools of an at least one filleting station arranged downstream of the
measuring station in the conveying direction on the basis of the working positions of the
measuring elements detected by means of the detection means.

Date Recue/Date Received 2022-01-20
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With regard to the advantages of this method according to the invention, we refer to the
preferences mentioned in connection with the arrangement according to the invention, which

apply analogously.

Brief description of the drawings

Further preferred and/or expedient features and embodiments of the invention will become
apparent from the description. Particularly preferred embodiments will be explained in
greater detail with reference to the accompanying drawing.

In the drawing:

Fig. 1 is a perspective view of the apparatus according to the invention, in which the
measuring elements are each in a rest position,

Fig. 2 is a plan view of the apparatus shown in Fig. 1,

Fig. 3 is a perspective view of the apparatus shown in Fig. 1 and Fig. 2, looking in a
direction contrary to the conveying direction,

Fig. 4 is a perspective view of the apparatus according to the invention, in which the
measuring elements are each in a working position, and

Fig. 5 is a plan view of the apparatus shown in Fig. 4.

Detailed description

Fig. 1 is a perspective view of the apparatus according to the invention, which is adapted to
measure the shoulder joint position of continuously conveyed poultry bodies 10. In the
drawing, the poultry body 10 is shown only schematically, namely in the form of a breast cap,
wherein, for reasons of clarity, the breast cap is shown without adhering flesh parts. The
apparatus according to the invention comprises a conveying device, of which only selected
parts are illustrated in the figures for reasons of clarity. The conveying device has a plurality
of receiving elements 11 for holding the poultry bodies 10. As is shown in Fig. 1, the poultry
body 10 is preferably arranged on a saddle element 12 of one of the receiving elements 11.
The conveying device is further configured to convey the poultry bodies 10 in a conveying
direction 13 along a conveying path 14 — indicated in Fig. 1 by a broken line. The conveying
device thus forms a conveying line — not denoted specifically in the drawing. The conveying
device is, as is shown in the drawing, preferably in the form of an overhead conveying
device. The conveying device is further configured to convey the poultry bodies 10 with the
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shoulder joints 15, 16 leading. In other words, the poultry body 10 is oriented on the receiving
elements 11, or the saddle element 12, in such a manner that it is conveyed with its shoulder

joint side leading.

As is shown in Fig. 1, a measuring staticn 18 is arranged along the conveying ling in a
measuring section 17 of the conveying line. The measuring station 18 has two measuring
elements 19, 20, which are adapted, when one cf the poultry bodies 10 passes, to come into
mechanical contact with the shoulder joints 15, 16 of the poultry body 10. Such contacting of
the shoulder joints 15, 16 with the measuring elements 19, 20 is shown, for example, in Fig.
4 and 5. Fig. 1, 2 and 3, on the other hand, show a state in which the receiving element 11

with the poultry body 10 is only in the intake to the measuring station 18.

Fig. 1 further shows that the measuring elements 19, 20 are each arranged so as to be
pivotable about a pivet axis 21, 22. The perspective view according to Fig. 1 shows the
measuring elements 19, 20 each in a rest position, in which they extend projecting into the
conveying path 14 transversely to the conveying direction 13 or with only a slight deviation

from the perpendicular to the conveying direction 13.

As is shown in Fig. 4, the measuring elements 19, 20 are each arranged about the pivot axes
21, 22 such that, on contact with the shoulder joints 15, 16 of the poultry body 10, they are
deflected in the conveying direction 13 out of the rest position intc a working position. The
deflection into the working position is in each case detected by means of detection means
23, 24. Instead of detecting the pivoting of the measuring elements 19, 20 into the working
position, it is also possible that the detection means 23, 24 detect that the rest position has

been left.

The measuring elements 19, 20 additionally comprise mechanical damping elements 25, 26,
which are adapted to mechanically damp the measuring elements 19, 20 in the rest position.
In other words, the function of the damping elements 25, 26 is to prevent decay processing
of the measuring elements 19, 20 as they pivot from the working position back into the rest
position, or to strongly damp such a decay process. As a result, the measuring elements 19,
20, after being deflected into the working position, come to rest as quickly as possible and in
this manner are ready within a very short time for a new measurement of the shoulder joint

position of the subsequent poultry body 10.

There are advantageously arranged on the measuring elements 19, 20 restoring means 27,

28, which are adapted to exert on the measuring elements 19, 20 a restoring moment in the

18138-WO - English
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direction towards the rest position. As is shown in the drawing, tension springs are preferably
used as the restoring means 27, 28. These tension springs are arranged, as shown in the
drawing, in such a manner that they exert a restoring moment on the measuring element 19,
20 in question as soon as it is deflected out of its rest position. Alternatively, it is possible to
use compressicn springs, which are correspondingly pressurised when the measuring
element 19, 20 in question is deflected out of the rest position and in this manner exert on
the respective measuring element 19, 20 a corresponding restoring moment in the direction

towards the rest position.

According to a further alternative embodiment, the restoring means 27, 28 can be formed as

pneumatic cylinders or by a permanent magnet arrangement.

Preferably, the detection means 23, 24 are in the form of switching elements, for example in
the form of an electromechanical switching contact. The switching elements can, however,
also comprise optical scanning means, for example a light barrier arrangement. By means of
the detection means 23, 24, either the rest position of the measuring elements 19, 20 and/or
the working position thereof is detected. Particularly preferably, the switching elements — as

is shown in the drawing — are in the form of inductive proximity sensors.

Advantageously, the measuring elements 19, 20 — as is shown in the drawing — are in the
form of two-armed levers, wherein one of the lever arms forms a type of measuring vane
which is adapted to come into contact with the shoulder joints 15, 18 of the poultry bodies 10,
while the respective other lever arm comprises the damping elements 25, 26 menticned
hereinbefore and also the detection means 23, 24. Alternatively, it is possible to configure the
measuring elements 19, 20 also as a single-armed lever. In this case, all the above-
mentioned components are arranged in each case on this one lever arm of one of the

measuring elements 19, 20.

Advantageously, the damping elements 25, 26 each comprise at least one pair of permanent
magnets 29, 30, that is to say in each case at least two magnets with mutually facing pole
faces of opposite magnetic polarity. Preferably, at least one permanent magnet 31 of one of
the pairs of permanent magnets 29, 30 is arranged on the measuring element 19 so as to be
pivotably movable therewith. A further permanent magnet 32 is arranged so as to be fixed,

s0 that the permanent magnets 31, 32 attract one another.
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Preferably, the free ends 33, 34 of the measuring elements 19, 20, as is shown in Fig. 2, are
arranged in the rest position s0 as to be criented relative to a perpendicular to the conveying

direction 13 by a cormrection angle a contrary tc the conveying direction 13.

Further preferably, the correction angle o is adjustable. According to a further advantageous
embodiment of the invention, the apparatus according to the invention comprises a detection
device 35. The detection device is configured to detect the passing of a reference point of the
receiving elements 11. The reference point of the receiving elements 11 is thereby so chosen
that the shoulder joints 15, 16 of the poultry body 10 lead in the conveying direction 13
relative to this reference point. For example, the connecting element 36 shown in the
drawing, with which in each case one of the receiving elements 11 is connected to a
conveying chain — not shown in the drawing — of the conveying device, forms such a

reference point.

The apparatus according to the invention further comprises a control device connected to the
detection device 35 and to the detection means 23, 24. The control device is configured to
determine an interval between the passing of the reference point and the detection of the
working position of one of the measuring elements 19, 20 and to determine the shoulder joint
position on the basis of the size of this interval and the conveying speed of the conveying
device, or of the conveying chain. Preferably, the connecting element 36 forming the
reference point is arranged centrally on the receiving element 11. Owing to the identical
geometry of the receiving elements 11, it is thus possible in a simple manner, by means of
the control device, to ascertain the geometry of the poultry bedy 10 and in particular the
position of the shoulder joints 15, 16 on the basis of the mentioned interval size, taking

account of the mentioned geometrical relationships.

Preferably, the control device is configured to determine the mentioned interval on the basis
of conveying distance by means of a rotary enceder arranged on the conveying device for
detecting the conveying position — and not shown in the drawing. For example, the rotary
encoder is in the form of a rotary pulse encoder which, according to a predefined division,
delivers a corresponding electric pulse for each position change of the receiving elements 11
in the conveying direction 13. On the basis of these pulses, the conveying speed can be
determined exactly at any time. The pulses of the rotary pulse encoder thus form an internal
clock, wherein the number of pulses provides information about the conveying distance that
has been covered. If the interval is determined, as mentioned herainbefore, on the basis of
the conveying distance, then the control device is configured to determine the path distance

covered between the passing of the reference point and the detection of the working position
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of the measuring element 19, 20 in question. The size of the interval, or the number of pulses
detected, can then be evaluated as a measure of the shoulder joint position. Alternatively, it
is possible to determine the interval on the basis of time, in which case the control device is
configured, for exampile, to detect the time difference that elapses between the passing of
the reference point and the detection of the working position of the measuring element 18, 20

in guestion and to ascertain the shoulder joint position on the basis of this time difference.

The present invention also includes an arrangement for filleting poultry bodies 10. Such an
arrangement comprises the apparatus described hereinbefore for measuring the shoulder
joint position, and at least one filleting station arranged downstream in the conveying
direction 13. The filleting station comprises processing tools which are controllably movable
and which are adapted to be controlled on the basis of the working positicn of the measuring
elements 19, 20 detected by means of the apparatus according to the invention. In other
words, the shoulder joints 15, 16 of the poultry bodies 10 form reference points which, after
they have been measured by means of the apparatus according to the invention, are used

for controlling the further processing tools.

Preferably, the processing toals of the filleting station are adapted to be controlled on the
basis of the detected working position of the measuring elements 19, 20 that last comes into
mechanical contact with the poultry body 10. This means that, in the case of anatomical
differences between the right and left body halves of the poultry bodies 10, there is used as
reference for the subseguent control of the processing tools the shoulder joint 15, 16 that, of
the two, has the smaller geometric dimension. It is thereby ensured that the processing tools

are controlled into the required working positions at the correct time in every case.

According to an advantageous further design, the controllably movable processing tools are
in each case tools for processing the right and left side of the poultry body 10. The respective
processing tools are in this case controlled separately by the respective measuring elements
19, 20. In other words, it is possible with the arrangement according to the invention to
measure each body side of the poultry bodies 10 separately and to detect, for each of these
sides, the respective position of the right or left shoulder joint 15, 16 by measurement.
According to the positions determined in this manner of the left shoulder joint 15 and right
shoulder joint 16, the processing tools on the right or left side are each controlled separately

in a correspondingly associated manner.

The present invention relates also to a method for measuring the shoulder joint position of

continuously conveyed poultry bodies 10. In order to avoid repetition, only selected aspects
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of the method according to the invention will be discussed hereinbelow, since the method is
substantially analogous to the apparatus described in detail hereinbefore and to the
arrangement according to the invention. As described hereinbefcre, the pouliry bodies 10 are
conveyed by means of a conveying device along a conveying path 14 of the above-

5 mentiocned conveying line by means of a plurality of receiving elements 11 adapted for
holding the poultry bodies 10. The poultry bodies 10 are conveyed, at least in the measuring
section 17 of the conveying line, with the shoulder joints 15, 16 leading in the conveying

direction 13.

10 The shoulder joints 15, 16 are each scanned by being brought into mechanical contact with
the two measuring elements 19, 20. This scanning is effected as scon as one of the pouliry
bodies 10 passes the measuring station 18 with the measuring elements 19, 20. The
measuring elements 19, 20 are thereby pivoted in the conveying direction 13 out of a rest
position into a working position. The change of position of the measuring elements 19, 20 is

15 detected as described hereinbefore by means of detection means 23, 24 of the measuring

station 18.
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Claims

An apparatus for measuring a shoulder joint position of continuously conveyed poultry
bodies, comprising

a conveying line having a conveying device having a plurality of receiving elements
for holding the poultry bodies, the conveying device being adapted to continuously
convey the poultry bodies in a conveying direction along a conveying path, wherein
the conveying device is configured to convey the poultry bodies, at leastin a
measuring section of the conveying line, with shoulder joints leading in the conveying
direction, and

a measuring station, arranged along the conveying line in the measuring section,
having two measuring elements which are adapted, as one of the poultry bodies
passes, to come into mechanical contact with the shoulder joints of the poultry body,
and wherein

the measuring elements are each arranged so as to be pivotable about a pivot axis
such that, in a rest position, the measuring elements extend projecting into the
conveying path at least substantially transversely to the conveying direction and, on
contact with the shoulder joints of the poultry body in a working position, are adapted
to be pivotably movably deflectable in the conveying direction, wherein the measuring
station has detection means for detecting the working positions of the measuring
elements,

wherein

the measuring elements comprise mechanical damping elements which are adapted
to mechanically dampen the measuring elements in the rest position.

The apparatus according to claim 1, further comprising restoring means arranged on
the measuring elements, said restoring means being adapted to exert on the
measuring elements a restoring moment in the direction towards the rest position.

The apparatus according to claim 1 or 2, wherein the detection means are in the form
of switching elements by means of which at least one of the rest position and the
working position is detectable.
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The apparatus according to claim 3, wherein the switching elements are in the form of
inductive proximity sensors.

The apparatus according to any one of claims 1 to 4, wherein the damping elements
each comprise at least one pair of permanent magnets with mutually facing pole faces
of opposite magnetic polarity.

The apparatus according to claim 5, wherein at least one permanent magnet of one of
the pairs of permanent magnets is arranged on the measuring element so as to be
pivotably movable therewith, and at least one permanent magnet of opposite polarity
is arranged so as to be fixed.

The apparatus according to any one of claims 1 to 6, wherein free ends of the
measuring elements in the rest position are arranged so as to be oriented relative to a
perpendicular to the conveying direction by a correction angle contrary to the
conveying direction.

The apparatus according to any one of claims 1 to 7, further comprising a detection
device arranged upstream of the measuring section with respect to the conveying
direction, which detection device is configured to detect the passing of a reference
point of the receiving elements, wherein the reference point of the receiving elements
is so chosen that the shoulder joints of the poultry body lead in the conveying
direction relative to the reference point, and a control device connected to the
detection device and to the detection means, which control device is configured to
determine an interval between the passing of the reference point and the detection of
the working positions of the measuring elements and to determine the shoulder joint
position on the basis of the size of this interval and the conveying speed of the
conveying device.

The apparatus according to claim 8, wherein the control device is configured to
determine the interval on the basis of conveying distance or on the basis of time by
means of a rotary encoder arranged on the conveying device for detecting the
conveying position.

An arrangement for filleting poultry bodies, comprising an apparatus for measuring a
shoulder joint position of the continuously conveyed poultry bodies according to any
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one of claims 1 to 9 and at least one filleting station arranged downstream in the
conveying direction, wherein the processing tools of the filleting station are adapted to
be controlled on the basis of the working positions of the measuring elements
detected by means of said apparatus.

The arrangement according to claim 10, wherein the processing tools are adapted to
be controlled on the basis of the detected working position of the measuring elements
that last came into mechanical contact with the poultry body.

The arrangement according to claim 11, wherein the processing tools each comprise
tools for processing the right and left sides of the poultry body and are adapted to be
controlled separately by the measuring elements.

A method for measuring a shoulder joint position of continuously conveyed poultry
bodies, comprising

continuously conveying the poultry bodies along a conveying path of a conveying line
by means of a plurality of receiving elements of a conveying device which are
adapted for holding the poultry bodies, wherein the poultry bodies, at leastin a
measuring section of the conveying line, are conveyed with shoulder joints leading in
the conveying direction, and

scanning the shoulder joints of the poultry bodies by bringing the shoulder joints into
mechanical contact with two measuring elements of a measuring station as one of the
poultry bodies passes, the two measuring elements being arranged along the
conveying line in the measuring section, and wherein

the measuring elements, on contact with the shoulder joints of the poultry body, are
pivoted in the conveying direction out of a rest position, in which the measuring
elements extend projecting into the conveying path at least substantially transversely
to the conveying direction, into a working position, and in that the working positions of
the measuring elements are detected by means of detection means of the measuring
station,

wherein mechanical damping of the pivoting movement of the measuring elements in
the rest position is by means of mechanical damping elements.
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The method according to claim 13, further comprising exertion of a restoring moment
in the direction towards the rest position by means of restoring means arranged on
the measuring elements.

The method according to claim 13 or 14, further comprising detection of at least one
of the rest position and the working position by means of the detection means in the
form of switching elements.

The method according to claim 15, further comprising contactless detection of said at
least one of the rest position and the working position by the switching means in the
form of inductive proximity sensors.

The method according to claim 16, wherein damping takes place magnetically.

The method according to any one of claims 13 to 17, wherein free ends of the
measuring elements in the rest position are oriented relative to a perpendicular to the
conveying direction by a correction angle a contrary to the conveying direction.

The method according to any one of claims 13 to 18, further comprising

detection of a time of passing of a reference point of the receiving elements by means
of a detection device arranged upstream of the measuring section with respect to the
conveying direction, wherein the reference point of the receiving elements is so
chosen that shoulder joints of the poultry body lead in the conveying direction relative
to the reference point, and by

determination of a time interval between the time of passing of the reference point
and the time of detection of the working positions of the measuring elements by

means of the detection means, and

determination of the shoulder joint position by means of a control device on the basis
of the size of the time interval and the conveying speed of the conveying device.

A method for filleting poultry bodies, comprising

determining a shoulder joint position of the continuously conveyed poultry bodies by
means of a method according to any one of claims 13 to 19, and
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controlling processing tools of an at least one filleting station arranged downstream of
the measuring station in the conveying direction on the basis of the working positions
of the measuring elements detected by means of the detection means.
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