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DESCRIPTION

TECHNICAL FIELD

[0001] This invention relates to conveyor apparatus of the type where objects to be transported are suspended from a carrier
member or other conveying means that travels along a path of conveyance.

BACKGROUND

[0002] Overhead conveyor apparatus such as high-speed conveyer rail transportation systems, for transportation of articles,
goods, components, etc. are in routine use in many sectors, including food industry. For instance, such systems are used at meat
and poultry slaughter-houses and packing plants for transportation of carcasses.

[0003] In overhead conveyor apparatus, objects are usually suspended from a carriage or other conveying means at a
suspension point, e.g. as defined by a hook or other means for carrying the object. For example, goods (e.g. carcasses) may be
suspended on carriages of a conveyer rail. Such a suspended object may thus be regarded as a compound pendulum whose
suspension point moves along the conveyer path, e.g. as defined by a conveyor rail.

[0004] Usually, no complications arise white the motion of the suspended objects remains uniform and rectilinear. However,
inertia forces arise and cause the pendulums to swing in connection with curves/turns of the conveyer path. The resulting
oscillations induced by the turn of the conveyer path can be especially amplified during a high speed motion and occur in a plane
that is transverse to the direction of motion and can therefore be the cause of a break or a failure, e.g. due to derailing of the
carriage, objects being disconnected from the carriage, causing them to fall and/or block the conveyor, efc.

[0005] Furthermore, in connection with processing machines that operate on the conveyed objects, the oscillations may cause
improper alignment with devices or machines that are to operate on the objects. For example, in the context of poultry processing
machines such as an eviscerator, bird washer, etc., the carcasses are typically suspended by their legs from an overhead
conveying system. It is often difficult to accurately position and maintain the carcasses in proper alignment with the processing
elements such as cutting knives, water nozzles, camera, etc. resulting in imprecise treatment and an inconsistent product. Thus,
there is a need for reducing the swinging, turning and revolving of the conveyed objects in an overhead conveyor apparatus.

[0006] US 1 500 776 A discloses a conveyer system for conveying tires according to the preamble of claim 1. An elevator brings
the tires from a lower floor up to the upper floor, where the tires are to be stored. From the elevator they are transferred to a
horizontal carrier, which conveys them to racks. The horizontal carrier, in form of a chain, conveys the tires (or other objects)
along a path including a curved portion. To ensure that the open side or jaw of hooks which are attached to the carrier, face
toward the elevator at the moment of transfer, an additional guide rod or cam 16 is provided at the curved portion. The cam is
fastened rigidly and adapted to deflect the hook into proper position as it travels toward the transverse station.

SUMMARY

[0007] Disclosed herein is a conveyor apparatus according to claim 1.

[0008] Hence, in embodiments of the conveyor apparatus described herein, the pendulum formed by the suspended object is
deflected from a vertical axis defined by the suspension point, right before the conveyer path turns, while the suspension point
follows the conveyor path. Thus the pendulum continues its rectilinear motion even though the suspension point already enters
the turn. The deflection is caused by a guiding bar. It will be appreciated that the pendulum may instantly change the direction of
motion when the guiding bar ends. However, the guiding bar reduces transverse oscillations of the pendulum during the curved
portion and after exiting the curved portion.

[0009] According to the invention, the deflection means comprises a guide bar.

[0010] In some embodiments, the deflection means includes an elongated guide member such as a guiding beam, rail, track or
the like. The elongated guide member may be provided at an angle to the rail and separated from the trajectory of suspension
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points.

[0011] It will be understood that the suppression of undesired oscillations in connection with curved portions as described herein
applies to situations where the upstream portion is straight or at least curved to a lesser degree than the curved portion. In some
embodiments, the upstream portions and the curved portion define a point of transition - also referred to as turning point or
transition point - between the upstream portion and the curved portion where the upstream portion ends and the curved portion
starts, i.e. where the curvature of the path changes, e.g. where the curvature of the path increases, where an orientation of
curvature changes, or the like. In particular, at this turning point the upstream portion may be tangential to the curved portions. It
will be appreciated that the curved portion may include a sequence of portions having different curvature, e.g. two curved
portions separated by a straight portion. The deflection means may thus be adapted to cause the object suspended at the
suspension means at the transition point to be deflected by a predetermined magnitude in the radially outward direction.

[0012] The magnitude of the deflection provided by the deflection means, e.g. the guide member, relative to the trajectory of the
suspension points may be chosen such that the magnitude of deflection of the object at the transition point corresponds or is
even equal to a steady state deflection of the object when suspended at a suspension point travelling along a circular path having
a radius corresponding e.g. equal to the radius of curvature of the curved portion at the transition point, and at a speed equal to
the speed at which the suspension means travels along the path. Hence, the deflection means may cause the suspended objects
to be transversally deflected from the vertical when they enter the curved portion at the point of transition. When continuing
through the curved portions, the suspended objects thus generally continue at the initial deflection without oscillating around the
vertical line, or at least with a considerably reduced oscillation.

[0013] In some embodiments, the elongated guide member may extend from a position upstream of the turning point to at least
the transition point. In some embodiments, the elongated guide member may extend downstream beyond the turning point thus
defining an overrun portion of the elongated guide member downstream from the turning point. This overrun portion may be
curved corresponding to the curvature of the curved portion of the path, i.e. the overrun portion may follow the curved portion of
the path, e.g. at a constant horizontal distance. In alternative embodiments the horizontal distance may change along the curved
portion.

[0014] It will be appreciated that the horizontal deflection provided by the deflection means, e.g. the guide member, relative to
the trajectory of the suspension points may be chosen responsive to the speed of the motion of the suspension point along the
conveyor path, i.e. the speed of conveyance, and the radius of curvature of the curved portion. In some embodiments the
horizontal-plane deflection of the elongated guide member from the trajectory of the suspension points is adjustable responsive to
the speed of the motion of the suspension point along the conveyor path, i.e. the speed of conveyance, i.e. for a given curved
path, the horizontal deflection may be changed as a function of the speed of conveyance. In some embodiments, the length of the
elongated guide member overrun after the turning point is also adjustable responsive to the speed of conveyance.

[0015] The deflecting means may be adapted to perform a deflecting action on the suspended object at a deflection point at a
predetermined vertical distance from the suspension point. For example, the deflection means may impart a deflecting force on
the suspended object, in particular a deflecting force in a transverse direction that corresponds to the radially outward direction at
the turning point. The deflection point may be located at any suitable height relative to the suspension point and the object to be
conveyed. In some situations, it may be desirable to position the deflection point at a certain distance from the object so as to
avoid any possible contact of the object with the guide member. For example, this may be desirable in order to avoid
contamination of the object, e.g. by bacteria. It will further be appreciated that an increased distance of the deflection point from
the suspension point increases the robustness of the conveyor apparatus against small misalignments of the deflection point, in
particular, if the suspension means comprises a carrier device that is not stiff.

[0016] The suspension means may be any device or arrangement suitable for conveying a suspended object along a
predetermined path. In particular, the suspension means may define a suspension point at which an object may be suspended
while the suspension point travels along the predetermined path. For example, the suspension means may comprise a movable
carriage member adapted to move along an elongated guide member such as a track, a rail, etc. Alternatively or additionally, the
suspension means may comprise a belt, chain or other continuous conveyor means. Such a continuous conveyor means may be
movably arranged in a loop having a conveyance portion where the moveable continuous conveyor member defines a forward
direction of conveyance, and a return portion.

[0017] The suspension means may comprise a suitable carrier element such as a shackle, a hook, etc. The suspension means
may further comprise a bar, a beam, a hanger, or other carrier device for attaching the object to be conveyed, for example a
carrier device having one end connectable to the object and another end connectable to the suspension point.
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[0018] The curved portion may be a substantially circular portion e.g. defined by the circumference of a rotatable wheel, a
carousel, or the like. Alternatively, the curved portion may be defined by a curved portion of a track, a rail or the like. The radius
of curvature may be constant or vary along the curved portion.

[0019] The present invention relates to different aspects including the apparatus described above and in the following, a
corresponding method and corresponding uses, each yielding one or more of the benefits and advantages described in
connection with the above-mentioned apparatus, and each having one or more embodiments corresponding to the embodiments
described in connection with the above-mentioned apparatus and or as disclosed in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0020] The above and other aspects will be apparent and elucidated from the embodiments described in the following with
reference to the drawing in which:

Fig. 1 shows an embodiment of a conveyor apparatus.
Fig. 2 shows a schematic view of a suspended object.

Fig. 3 illustrates a coordinate system for describing the deflection of a suspended object in a curved portion of the path of
conveyance.

Fig. 4 shows an arrangement for measuring deflection of objects during in a curve portion of an embodiment of a conveyor
apparatus.

Figs. 5-7 show measured deflections in the arrangement of fig. 4.
Fig. 8 show simulated trajectories of a suspended object in a curved portion of a conveyor apparatus.

Figs. 9-13 show further examples of a conveyor apparatus.

DETAILED DESCRIPTION:

[0021] Fig. 1 shows an embodiment of a conyeyor apparatus. In particular, fig. 1a shows a top view of a part of a conveyor
apparatus, while figs. 1b and c show a side view of a carriage with an object 6 suspended at it. In the example of fig. 1, the object
6 is a poultry carcass, but it will be appreciated that the apparatus described herein may be used to convey different objects as
well. The conveyor apparatus comprises a rail 11 along which a plurality of carriages 1 are conveyed. For example, the rail 11
may be a T-shaped rail as illustrated in fig. 1b, and the carriages 1 may include a pair of wheels 2 abutting and rolling on the rail.
The carriages 1 may be connected to a chain, belt or other drive means (not explicitly shown) arranged along the rail 11 and for
driving the carriages along the rail 11. The carriages 1 comprise a carrier element 4, e.g. a hanger, bar, beam etc., attached to
the carriage at a suspension point 3, e.g. a hook, shackle, shaft, pin, etc. Hence, the rail 11 defines a trajectory or path along
which the suspension point 3 is adapted to travel. The direction of the movement of the carriages 1 along the rail 11 is indicated
by arrow 20.

[0022] The carrier element 4 may be suspended at the suspension point 3 such that it is allowed to pivot around the suspension
point in a plane parallel with the rail 11 and/or in a plane transversal to the rail 11. An object 6 to be conveyed is removably
attached to each of the carrier elements 4 at one or more attachment points 5, e.g. a cross bar, a loop, a hook, and/or the like. In
the example, of fig. 1, the object 6 is a poultry carcass suspended at its legs.

[0023] It will be appreciated that in alternative embodiments the conveyor apparatus may include a different type of rail and/or a
different type of carriage and/or a different type of drive means and/or a different type of carrier element. Generally, the conveyor
apparatus allows the objects 6 to be suspended at a suspension point 3 which is driven to travel along a path 11 of conveyance.

[0024] The rail 11 includes a curved portion 13 and a straight upstream portion 17 upstream from the curved portion 13. In the
example of fig. 1, the curved portion 13 is a circular portion where the carriages are driven around a circular arc 13 by a turning
wheel 12 rotating around the centre 24 of the circular arc 13. At the transition point 16, the straight upstream portion 17 ends and
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the curved portion 13 begins. In the example of fig. 1, the straight portion 17 is tangential to the circular arc 13 in the transition
point 16.

[0025] When the suspended objects 6 travel along the straight upstream portion 17, the objects 6 generally hang in a vertical
longitudinal plane defined by the path of the suspension points, and in particular by the vertical lines 7 through the suspension
points 3, i.e. the centre of mass 8 of the compound object including the carrier element 4 and the suspended object 6
substantially moves in a vertical longitudinal plane defined by the vertical lines 7 through the suspension points 3. It will
appreciated that the suspended object may perform some oscillations within this longitudinal vertical plane, e.g. due to
acceleration or deceleration of the carriages along the rail. It will further be appreciated that the object may perform small
oscillations in a direction transverse to the longitudinal vertical plane. While small transversal oscillations may be unavoidable and
acceptable, such oscillations may increase in connection with curved portions of the path due to the inertial forces acting on the
suspended objects.

[0026] Such oscillations may be reduced by deflecting the suspended object 6 immediately prior to entering the curved portion,
i.e. immediately upstream of transition point 16.

[0027] To this end, the conveyor apparatus comprises a guide bar 10 that is arranged generally in the direction of the straight
portion 17, but forming an angle with the rail 11. The guide bar 10 is vertically displaced relative to the rail such that it crosses the
path of the lower portion of the carrier element 4 at a predetermined angle so as to force the lower portion of the carrier element
4 - and thus the suspended object 6 attached to the carrier element 4 - away from the vertical line 7 in a radially outward direction
relative to the curved portion, i.e. away from the centre 24. Hence, when the suspended object passes the point 18 where the
guiding bar intersects the trajectory of the object 6, the object 6 is gradually forced radially outwards until it reaches a desired
deflection at the transition point 16.

[0028] The length of the guide bar 10 and its angle relative to the rail 11 are chosen such that the magnitude 30 of deflection of
the object 6 at the transition point 16 corresponds to a steady state deflection of the object 6 when suspended at a suspension
point 3 travelling along a circular path having a radius corresponding to the radius 31 of curvature of the curved portion at the
transition point 16, and at a speed corresponding to the speed at which the carriages 1 travel along the rail 11. Hence, the bar 10
causes the suspended objects to be transversally deflected from the vertical when they enter the curved portion at point 16, e.g.
as illustrated in fig. 1b where the suspended object is shown transversely defected from the vertical 7 by an angle 9. When
continuing through the curved portions 13 beyond the guide 10, then suspended objects thus generally continue at the initial
deflection without oscillating around the vertical line, or at least with a considerably reduced oscillation.

[0029] In the example of fig. 1, the guide bar has a straight portion 19 at an angle relative to the straight rail portion 17. At one
end of the guide 10 the guide has a curved end portion 15 following the curvature of the curved portion of the rail 11, thus
providing a short overrun portion beyond the transition point 16 and substantially in a tangential direction to the curved portion 13
at the transition point 16.

[0030] Fig. 2 shows a schematic view of a suspended object. In particular, fig. 2 schematically illustrates the compound object
comprising the carrier element 4 and the object 6 connected to it. The compound object is suspended at the suspension point 3,
and the centre of mass 8 of the compound object 8 is shown deflected from the vertical 7 at an angle 9.,

[0031] Fig. 3 illustrates a coordinate system for describing the deflection of a suspended object in a curved portion of the path of
conveyance. In particular, fig. 3 shows the axis 324 of rotation, e.g. the axis of rotation of the turning wheel 12 of fig. 1. The
orientation of rotation is illustrated by arrow 320. The angular velocity is denoted w, i.e. the angular rotation during time t is wt.
The suspension point 3 is located at a radius Rp from the centre 324 of rotation. For the purpose of the present description, the
suspension point 3 is taken as origin of a rotating coordinate system with coordinate axis in the direction of the radius, tangentially
to the circular motion in the suspension point, and vertically downward, respectively. The angle 8 denotes the angular deflection
of the suspended object, while angle a denotes the defection in the tangential vertical plane 33, and the angle B denotes the
deflection in the radial vertical plane 32. The gravitational acceleration g and the centripetal acceleration a are shown originating
from the centre of mass 8 of the compound object comprising the carrier element 4 and the suspended object.

[0032] The steady-state deflection 8 may thus be determined as

y?
@ =atan .
T\ Rog

(it may be noted that 6=0 for the steady-state deflection) where v=wRg denotes the speed of conveyance of the suspension point

along the circular path. Hence, in one embodiment, the guide bar is arranged such that it causes a deflection by the thus
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determined angle 6.

[0033] Fig. 4 shows an arrangement for measuring deflection of objects during movement through a curved portion of an
embodiment of a conveyor apparatus. In particular, fig. 4 shows the conveyor apparatus described in connection with fig. 1 but
with the addition of 3 laser-based measurement devices 21-23 for measuring the deflection of the suspended objects from the
vertical at three positions during the curved portion 13, namely at the entry 16 to the curved portion (designated position A), at
approximately the middle of the curved portion (designated position B) and at the exit of the curved portion (designated position
C) where the rail returns to a straight downstream path.

[0034] Figs. 5-7 show measured radial deflections in the arrangement of fig. 4 at positions A-C respectively. The deflections are
measured in mm at the lower part of the carrier element 4 as a function of conveyor speed, which is measured in numbers of
conveyed objects pr. hour. Each figure shows 6 sets of measurements: Three sets of measurements 501 with the guide bar in
place and at three different speeds, and three sets of measurements 502 without the guide bar in place and at the same three
speeds. Each set of measurements shows a minimum deflection (lower curves), and average deflection (centre curve), and a
maximum deflection (upper cure).

[0035] Fig. 5 shows measured deflections at position A, fig. 6 shows measured deflections at position B, and fig. 7 shows
measured deflections at position C. From the figures it can be seen that the deflections with the guide bar in place are larger,
which is understandable as the guide bar forces the objects to be deflected at the entry to the curved portion.

[0036] At position B, the deflections with and without guide bar are comparable, while at position C, i.e. at the transition back to
the straight downstream portions, the deflections with guide bar are considerably more uniform and independent of the speed of
conveyance, thereby reducing unwanted uncontrolled oscillations.

[0037] Fig. 8 show simulated trajectories of a suspended object in a curved portion of a conveyor apparatus. Curve 11
corresponds to the path of the suspension point, curve 801 corresponds to the desired ideal (steady state) trajectory of the
centre of mass of the suspended object, while curve 802 shows the simulated trajectory of the centre of mass of the suspended
object. Fig. 8a shows the trajectories without a guide bar, i.e. where the centre of mass enters the curved section at position 825
vertically aligned with the trajectory 11 of the suspension point. Fig. 8b shows the trajectories with a guide bar arranged such that
the centre of mass enters the curved section at position 825 deflected by a deflection corresponding to the desired path. A
comparison of figs. 8a and 8b show that the trajectory with the guide bar (fig. 8b) is considerably more even and shows a lesser
degree of radial oscillation.

[0038] Figs. 9-13 show further examples of a conveyor apparatus. In particular, figs. 9-13 show examples of a conveyor
apparatus similar to the one shown in fig. 1. Consequently, the features and components of the conveyor apparatus will not be
described in detail again here. Furthermore, for the sake of simplicity of the drawing, the carriages and suspended objects are
not explicitly shown in figs. 9-11.

[0039] Fig. 9 shows an example of a conveyor apparatus where the guide bar 10 has an overrun portion 25 that extends through
a part of the curved portion. The overrun portion 25 is curved so as to follow the curved portion of the rail at a constant horizontal
distance from the rail 11. In some embodiments, the guide may extend through the entire curve and then gradually return to a
position in vertical alignment with the suspension point.

[0040] Fig. 10 shows an example of a conveyor apparatus where the guide bar 10 is horizontally displaceable in a direction
transverse relative to the rail 11, so as to vary the deflection of the suspended objects at the transition point 16. In the example of
fig. 10, the guide bar is mounted to a piston 40, e.g. a pneumatic piston that can be controlled to provide a horizontal, transverse
displacement of the guide bar. The piston is controlled by a control unit 42 that may control the speed of conveyance of the
conveyor apparatus, e.g. by controlling a motor 43 that drives the wheel 12. The control unit 42 is configured to control the piston
40 to displace the guide bar 10 responsive to the speed at which the conveyor apparatus is operated.

[0041] It will be appreciated that the displacement of the guide bar may be provided by any other suitable means, e.g. a linear
motor or other form of actuator. Similarly, it may be appreciated that the control unit may be any suitable control unit for
controlling a conveyor apparatus or a part thereof, e.g. an electronic control unit, a PLC unit, a computer-based control unit,
and/or the like. It will further be appreciated that in an alternative embodiment the control unit may be separate from the speed
control system of the conveyor apparatus. For example, the control unit may determine the speed of the conveyor apparatus by
means of a suitable sensor, e.g. an optical sensor, and control the displacement of the guide bar responsive to the measured
speed.
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[0042] Fig. 11 shows an example of a conveyor apparatus where the guide bar 10 comprises an overrun portion whose length is
adjustable, e.g. responsive to the speed of the conveyor apparatus. For example, this may be achieved by a control unit similar to
the control unit shown in fig. 10. For example, the overrun portion of the guiding bar may be arranged movably relative to the
straight portion 19 of the guide. For example, the guide bar 10 may be formed by two separate bodies, such that the first body
can be slid in and out of the second body, e.g. by means of a piston, an actuator, and/or the like.

[0043] Fig. 12 shows yet another example of a part of a conveyor apparatus. The conveyor apparatus comprises a rail 11
defining the path of conveyance. The path comprises a first straight upstream portion 17a, a first curved portion 13a downstream
of the upstream portion 17a and extending from transition point 16a to transition point 16b, a second straight portion 17b
downstream of the first curved portion 13a and extending from transition point 16b to transition point 16c, a second curved
portion 13b downstream of the second straight portion 17b and extending from transition point 16c to transition point 16d, and a
straight downstream portion 1233 downstream of the second curved portion 13b and extending from transition point 16d onwards.
The apparatus further comprises an inner guide rail 10 and an outer guide rail 1231. The guide rails 10 and 1231 are arranged
along rail 11 and parallel to each other at a lateral distance from each other so as to allow a suspension device suspended from
the rail 11 to travel between guide rails 10 and 1231. The guide rails 10 and 1231 extend from an intersection position 18 on the
upstream portion 17a throughout a position 1238 on the downstream portion 1233. Upstream of the intersection position 18, the
guide rails are curved laterally away from each other so as to form a V-shaped entry region 1239 where a carrier device (not
shown) suspended from the rail 11 and travelling in the direction indicated by arrow 1235 is caught between the guide rails. When
the carrier device continues along the rail 11, the inner guide rail 10 gradually deflects the carrier device in a lateral outward
direction as defined by the curvature of the first curved portion 13a, i.e. laterally away from the centre 1240 of the first curved
portion. In the embodiment of fig. 12, the inner guide rail 10 extends beyond the transition point 16a where the straight portion
17a stops and the first curved portion 13a starts. Furthermore, the inner guide rail 10 is arranged such that its horizontal distance
to the rail 11 increases throughout at least a portion of the curved portion 13a. This further increase in deflection results in a
particular effective suppression of lateral oscillations, as the suspended object is accelerated in the longitudinal direction along
the path during the curved portion, because the path of the deflected object is longer than the path of the corresponding
suspension point along rail 11.

[0044] It will be appreciated that the motion of the suspended object may be determined by solving (e.g. numerically) the
corresponding equations of motions:

ac(f) = - g tan(p)

afa) = - g sin(a) cos(a)

aa) = - g sin’(a)
with the initial velocity vector (0,v,0)T. The deflection throughout the first curved portion may thus be increased so as to
correspond to the solution of the above equations.

[0045] Furthermore, in this embodiment, the inner guide rail continues parallel with the second straight portion 17b and follows
the path through the second curved portion 13b and through a portion of the subsequent downstream portion 17b. Throughout
the second curved portion 13b and the downstream portion, the inner and outer guide rails 11 and 1231 are arranged such that
their respective horizontal distance from the rail 11 gradually decreases, such that the deflection of the suspended object is
gradually decreased when it travels along the second curved portion and the downstream portion until the deflection is reduced to
zero at the end point 1238 where the object again travels suspended directly under the rail 11. It may be noted that the
longitudinal speed of the object is gradually decreased along the downstream portion 17b due to friction between the carrier
device and the guide rails 10 and 1231 until the longitudinal speed of the object again corresponds to the speed of conveyance
at which the suspension point travels along rail 11.

[0046] Fig. 13 shows an example of a conveyor apparatus where the guide bar 10 is vertical displaceable in a direction parallel
relative to the carrier element 4 when the suspended object 8 is passive with no resulting forces other than gravity. The deflection
of the suspended objects at the transition point 16 is then controlled by varying the point of contact along the carrier element 4. In
the example of fig. 13, the guide bar is mounted to a piston 40, e.g. a pneumatic piston that can be controlled to provide a vertical
displacement of the guide bar in which way the deflection angel will vary. The control unit 42 is configured to control the piston 40
to displace the guide bar 10 responsive to the speed at which the conveyor apparatus is operated. To this end, the control unit
may receive a control signal, e.g. from a motor (not explicitly shown) driving the conveyor apparatus, indicative of the speed at
which the conveyor apparatus is operated. Alternatively, control unit 42 may control the motor driving the conveyor apparatus.

[0047] Hence, in the above embodiments, a food item or other object may be introduced at a carousel of the conveyor apparatus
at a suitable offset before entering the carousel. For example, the conveyor apparatus may comprise a processing machine that
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processes or otherwise manipulates the suspended objects in the carousel. This offset reduces the variation of the swinging
movement significantly. When the food item is introduced at the carousel at an angle to the vertical with a distance to the center
equal to the distance that the food item would have in a steady state rotation, the reduction of oscillations is particularly efficient.
The offset distance may be determined taking into consideration the velocity of the transported food item.

[0048] Although some embodiments have been described and shown in detail, the invention is not restricted to them, but may
also be embodied in other ways within the scope of the subject matter defined in the following claims. In particular, even though
embodiments of the conveyor apparatus have primarily been described with reference to the transportation of carcasses, it will be
appreciated that the conveyor apparatus described herein may be used in a large variety of overhead conveyor systems, such as
in the food, steel, and/or car industries etc. Similarly, even though embodiments of the conveyor apparatus have primarily been
described with reference to circularly curved portions and straight upstream portions, it will be appreciated that apparatus and
method described herein may also be applied to curved portions that are not circular, and upstream portions that are not straight.

[0049] In the device and/or apparatus claims enumerating several means, several of these means can be embodied by one and
the same object of hardware or structural element. The mere fact that certain measures are recited in mutually different
dependent claims or described in different embodiments does not indicate that a combination of these measures cannot be used
to advantage.

[0050] It should be emphasized that the term "comprises/comprising" when used in this specification is taken to specify the
presence of stated features, integers, steps or components but does not preclude the presence or addition of one or more other
features, integers, steps, components or groups thereof.
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Patentkrav

1. Transportindretning til transport af genstande (6) langs en vej,
hvor vejen omfatter en buet del (13) og en opstremsdel (17) opstrems for
den buede del (13), hvor opstremsdelen (17) definerer en indgangsretning
ind i den buede del (13), hvor den buede del (13) definerer en retning radialt
udad pa tveers af indgangsretningen ind i den buede del; hvilken transport-
indretning omfatter:

e ophaengningsmiddel med en beerer (4), der er indrettet til at bevaege
sig langs vejen og beere en genstand (6), der skal transporteres op-
haengt i ophaengningsmidlet;

kendetegnet ved, at indretningen omfatter:

o afbgjningsmiddel, der omfatter en faringsstang (10), som er indrettet til
at afbgje beereren (4) fra vertikalen (7) med en vinkel i den radialt ud-
adgaende retning, nar opheengningsmidlet beveeger sig langs op-
stramsdelen mod den buede del.

2. Transportindretning ifelge krav 1, omfattende et spor, der define-
rer vejen (11), og hvor beereren (4) er indrettet til at bevaege sig langs sporet.

3. Transportindretning ifglge krav 2, hvor fgringsstangen omfatter
en del, der er parallel med vejen (11) og adskilt fra vejen (11).

4. Transportindretning ifglge krav 2 eller 3, hvor feringsstangen
omfatter en overskridelsesdel (25), der straekker sig ud over opstrgmsdelen
(17) ind i den buede del (13).

S. Transportindretning ifglge krav 4, omfattende styremidler til sty-
ring af overskridelsesdelens (25) laengde som reaktion pa en transportha-
stighed af transportindretningen.

6. Transportindretning ifelge et hvilket som helst af de foregadende
krav, hvor ophaengningsmidlet definerer et ophaengningspunkt (3) for den
opheengte genstand (6), og hvor vejen definerer en bane for ophaengnings-
punktet.
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7. Transportindretning ifglge et hvilket som helst af de foregaende
krav, hvor afbgjningsmidlet er udformet til at afbgje genstanden (6) med en
afbgjningssterrelse, der stiger med genstandens (6) faldende afstand til en
indgang ind i den buede del (13).

8. Transportindretning ifelge et hvilket som helst af de foregaende
krav, omfattende styremidler til justering af en afbgjningssterrelse som reak-
tion pa en transporthastighed af transportindretningen.

9. Transportindretning ifglge et hvilket som helst af de foregaende
krav, hvor transportindretningen er indrettet til at veere i drift ved en trans-
porthastighed, og hvor afbgjningsmidlet er udformet til at afbgje genstanden
(6) med en afbgjningssterrelse, der svarer til en stationger afbgjning under
bevaegelse af de opheengte genstande (6) gennem den buede del ved trans-
porthastigheden.

10. Transportindretning ifelge et hvilket som helst af de foregadende
krav, hvor vejen (11) endvidere omfatter en nedstremsdel (1233) nedstrgms
for den buede del (13a), og hvor afbgjningsmidlet endvidere er indrettet til at
afbgje genstanden (6) i den radialt udadgaende retning, nar opheengnings-
midlet bevaeger sig langs den buede del (13a), og til gradvist at reducere af-
bgjningen nedstrems for den buede del, nar opheengningsmidlet beveeger sig
langs nedstremsdelen.

11. Fremgangsmade til styring af en transportindretning til transport
af genstande (6) langs en vej (11), hvor vejen (11) omfatter en opstremsdel
(17) og en buet del (13), hvor opstremsdelen (17) definerer en indgangsret-
ning ind i den buede del (13), hvor den buede del (13) definerer en retning
radialt udad pa tveers af indgangsretningen ind i den buede del (13); hvor
transportindretningen omfatter et opheengningsmiddel, der er indrettet til at
beveege sig langs vejen (11) og til at beere en genstand (6), der skal trans-
porteres ophaengt i ophaengningsmidlet; et afbgjningsmiddel, der er indrettet
til at afbeje en genstand (6), der er ophaengt i ophaengningsmidlet i den radi-
alt udadgaende retning, nar ophaengningsmidlet beveaeger sig langs op-
strgmsdelen (17) mod den buede del (13), hvilken fremgangsmade omfatter:
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- at bestemme en transporthastighed, som ophaengningsmidlet bevaeger sig
med langs vejen;

- at styre en stgrrelse af afbgjningen, der forarsages af afbgjningsmidlet som
reaktion pa den fastslaede hastighed.

12. Anvendelse af transportindretningen ifglge et hvilket som helst af
kravene 1 til 10 til transport af ophaengte slagtekroppe (6).
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