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(57) Abstract

In a method and device for opening a blood vessel (32,
34) in the neck of a pre—positioned slaughter animal (2), a blood
vessel is opened as a result of at least one cutting means (44)
being moved into the neck from one side of the neck towards the
opposite side of the neck, the blood vessel being located in the
path of the cutting means. The cutting means is an elongate blade
with is moved in its longitudinal direction and is provided with a
sharp, inclined front side. Before the blood vessel is opened, the
distance between the trachea (28) and the blood vessel is increased
in an area of the opening.
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Method and device for processing a slaughter animal

The invention relates to methods and devices for
processing a slaughter animal, such as a fowl.

This processing relates firstly to the mechanical
opening of at least one blood vessel in the neck of a
slaughter animal, in particular a fowl, comprising the steps
of: positioning the neck of the slaughter animal; and
opening the at least one blood vessel.

When slaughtering animals, such as cattle, small
livestock and poultry, it is customary, after the animal has
been stunned or killed, to open one or more important blood
vessels and to allow the blood to run out of the animal. The
blood vessel which is to be opened is usually the carotid
artery. In order to ensure that the blood runs out of the
animal as fully as possible, it is moved into a position
which is such that the sticking location is located at a
lower level than most of the rest of the body of the animal.
In specific terms, this usually means that the animal is
hung by at least one leg, in particular - other than in the
case of poultry - by at least one hind leg.

In the case of animals which have been stunned
electrically or with the aid of a gas atmosphere, a heart
beat, muscle reactions and a pump action are still present
in the blood vessels sometime after sticking, and all these
actions promote exsanguination of the slaughter animal. In
the case of animals which are already substantially dead
before the blood vessels are opened, the heart beat, muscle
reactions and pump action in the blood vessels are
substantially absent, so that apart from the external
application of pressure to the body of the animal, it is
only possible to wuse the force of gravity for the
exsanguination process.

In the case of stunned animals, but even more so in
the case of dead animals (owing to the corporeal functions
which are then absent), it is important for the blood
vessels to be opened as fully as possible. The current state
of the art includes various devices which can be used to

open the blood vessels in the neck of poultry.
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EP-B-0,262,289 describes a device in which a fowl
which is hung by its legs is moved onwards. The neck of the
fowl is fixed between two substantially fork-like supports,
the 1limbs of the supports being directed towards one
another. While the neck of the poultry is being fixed in
place, a double Dblade, which is provided with a
substantially U-shaped recess, is stuck into the neck at the
front side of the neck, transversely with respect to the
longitudinal direction of the neck, with the result that the
two carotid arteries are opened. The U-shaped recess 1is
intended to prevent the blade from damaging the cervical
vertebrae, the oesophagus or the trachea in the neck of the
poultry.

US-A-4,354,296 and US-A-5,425,668 describe opening
a jugular vein of poultry with the aid of a rotating blade
at the side of the neck and with the aid of a device in
which the poultry is moved onwards hanging by its legs.

US-A-4,392,273 describes a device in which the head
of poultry which is suspended by its legs and moved onwards
by the device is trapped between two parallel, helical and
rotating guides, which are provided, on their outlet side,
with blades which are directed towards one another, for
opening the jugular veins at the sides of the neck.

A problem which arises in particular when dead
animals are being exsanguinated with the aid of the force of
gravity is presented by the inaccessibility of the arteries
in the neck when using the conventional methods of opening
blood vessels with the aid of a rotating blade. The arteries
are located relatively far from the surface of the neck, and
to achieve optimum exsanguination of the slaughter animal,
should also be opened in addition to the wveins. However,
with the conventional means this is impossible without also
cutting into or severing the oesophagus and/or the trachea.
This is sometimes undesirable, since in a later stage of the
processing of the slaughter animal it is often necessary for
the connections between the head of the slaughter animal and
its body, which are formed in particular by the trachea and
the oesophagus, to be intact, so that these connections can

be pulled out at the head, and any organs which are joined
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to them can be pulled out of the body of the slaughter
animal.

Another problem in the prior art is the fact that
opening a blood vessel in the neck of a slaughter animal
which is hung by a (hind) leg immediately causes a large
amount of blood to emerge from the neck, which blood
contaminates the device used for opening to a considerable
extent. To combat the negative consequences of this
contamination, such as bacterial infection, continuous,
intensive cleaning of the device is required.

The object of the method according to the invention
is to reduce or eliminate the abovementioned drawbacks, and
to this end the method is characterized in that a blood
vessel is opened by moving at least one cutting means into
the neck from one side of the neck towards the opposite side
of the neck, the at least one blood vessel to be opened
being located in the path of the cutting means. The cutting
means may be a blade or, for example, a water jet. In
particular, the cutting means is a substantially elongate
blade which is provided with a sharp, inclined front side,
the blade is moved substantially in 1its longitudinal
direction, the at least one blood vessel which is to be
opened being located in the path of the inclined side of the
blade. Preferably, the Dblade 1is moved to and f£fro
substantially along a line. The method according to the
invention thus provides the possibility of opening, i.e.
cutting into or severing, both the (major) jugular veins (V.
jugularis) and the deeper carotid arteries (A. carotis) by a
single movement of the blade.

To prevent the equipment which is used to open a
blood vessel in the neck of the slaughter animal from being
excessively contaminated with blood, the slaughter animal is
preferably killed, in particular in a gas atmosphere, before
the blood vessel is opened, and the slaughter animal is
expediently positioned in such a manner that the head is
located at a higher level than the area of the opening and
the body is located at a lower level than the area of the
opening. Due to the absence of the heart beat, muscle

reactions and pump action in the blood vessels of the dead
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slaughter animal, the pressure of the blood in the blood
vessel at the location of the opening is low, partly due to
the position of the slaughter animal. Consequently, only a
small quantity of blood emerges from the body of the
slaughter animal at the location of the opening.

When the slaughter animal 1is then positioned in
such a manner that its body is located at a higher level
than the area of the opening, which can take place at a
location which is completely adapted to collect the blood
emerging from the opened blood vessel, the equipment used to
open the blood vessel remains relatively clean. A slaughter
animal which has been killed in a gas atmosphere is
relatively relaxed, which promotes exsanguination.

Obviously, the body of the slaughter animal may
already have been positioned at a higher level than the area
of the opening before the at least one blood vessel is
opened. Furthermore, it should be noted here that the
advantage of the relatively low blood pressure in the neck
of the slaughter animal if the body is at a lower level than
the position of the opening is used not only if the
slaughter animal is dead, but also if the slaughter animal
is alive, after it has or has not been stunned.

Preferably, before the at least one blood vessel is
opened, the distance between the trachea and the at least
one blood vessel is increased in an area of the opening.
Moving the blood vessel and the trachea apart in the area of
the opening creates space which allows the blood vessel to
be opened with a cutting means without there being any risk
of the cutting means damaging the trachea in an undesirable
manner. The connection between the head and the body of the
slaughter animal via the trachea therefore remains
completely intact.

If before the at least one blood vessel is opened,
the distance between the oesophagus and the blood vessel is
also increased in the area of the opening, the oesophagus
can also be held outside the working area of the cutting
means which opens the at least one blood vessel, and the

connection between the body and the head of the slaughter
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animal which is formed by the oesophagus also remains
completely intact.

Imposing a distance between the blood vessel, on
the one hand, and the trachea, as well as the oesophagus if
appropriate, on the other hand, also makes the blood vessel
more accessible to a cutting means: it can then be opened
not only from the side directed towards the lateral side of
the neck, but also from the side directed towards the front
side of the neck. In addition, the arteries of the neck are
also more accessible to a cutting means when using the
method according to the invention.

In a preferred embodiment of the method according
to the invention, the distance between the trachea and, if
appropriate, the oesophagus, on the one hand, and the blood
vessel, on the other hand, is increased by introducing a
separating member, which is provided with an end, into the
neck from each of the two sides of the neck until the ends
of the two separating members come into contact with one
another or are at a short distance from one another at a
location between the trachea and the at least one blood
vessel, 1in particular at a location between the oesophagus
and the at least one blood wvessel, and then moving the
separating members and a part of the neck apart
substantially transversely with respect to the longitudinal
direction of the neck. The separating members separate the
neck, in the area of the opening, into two parts, as it
were, in particular a front part and a rear part. Of course,
said distance is adapted to the desired conditions and can
be achieved as a result of the separating members being
displaced with respect to (a part of) the neck, as a result
of (a part of) the neck being displaced with respect to the
separating members, or as a result of the separating members
and (a part of) the neck being moved apart. The first option
is preferred, in which case in particular the separating
members, after they have been moved into the neck, are moved
towards the front side of the neck. In this case, the
separating members carry the trachea, or the trachea and the
oesophagus, with them towards the front side of the neck, an

operation which, due to the flexibility of said organs, is
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easily possible without significantly changing the location
of the remaining part of the neck containing the at least
one blood vessel and the cervical vertebrae. The ends of the
separating members may engage either behind an oesophagus or
trachea or on an oesophagus or trachea, for displacing the
oesophagus or trachea with respect to a blood vessel which
is to be opened.

The device for cutting into at 1least one blood
vessel in the neck of a slaughter animal comprises: neck
positioning means for positioning the neck of the slaughter
animal; and blood vessel opening means for opening the at
least one blood vessel, and is characterized in that the
blood vessel opening means comprise at least one cutting
means which is adapted to move through the neck from one
side of the neck to the other side of the neck, the at least
one blood vessel which is to be opened being located in the
path of the cutting means.

In a preferred embodiment, separating means are
provided for increasing the distance between the trachea and
the at least one blood vessel in an area where the cutting
takes place, as explained above.

In a preferred embodiment, the separating means,
which preferably comprise the separating members described
above, have a blunt end, in order to prevent damage to the
trachea and/or the oesophagus when the separating members
are introduced into the neck. In this way, the neck tissue
of the neck of the slaughter animal is only pushed aside by
the separating members, tearing at a desired location.

To achieve a good, ‘reproducible action of the
separating means, neck-positioning means are preferably
provided for positioning the neck of the slaughter animal in
the device according to the invention. Preferably, the neck
positioning means act in the vicinity of at least one end of
the neck, and more particularly they engage on the neck in
the area which extends from the underside of the head of the
slaughter animal to the second cervical vertebra. The neck
positioning means may comprise a head support for supporting
the head and a shoulder support for supporting the shoulders

of the slaughter animal. The head support is advantageously
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at the same time a head carrier for carrying the slaughter
animal by its head, this head .carrier comprising a
substantially U-shaped carrying opening, the transverse
dimension of which is smaller than the width of the head of
the slaughter animal, so that the slaughter animal can
easily be hung from the head carrier. This can be achieved
with very little effort, by manipulating only the head, and
not the body, of the slaughter animal, at a location where
stunned or dead slaughter animals are supplied, lying on a
surface. If it is ensured that the head carrier forms part
of a conveyor, the slaughter animal can be guided onwards
automatically to and past the separating means and the blood
vessel opening means.

To allow the slaughter animal, which is hanging by
its head, to be exsanguinated as fully as possible after a
blood vessel in its neck has been opened, the body has to be
moved to a higher 1level than the opening location, by
shifting the point by which the slaughter animal is hung
from the head to the legs. For this purpose, it is expedient
to provide leg positioning means for placing at least one
leg or hind leg of the slaughter animal in a leg carrier,
such as a conventional hook, which interacts with the leg
positioning means.

In a preferred embodiment, the 1leg positioning
means comprise a support which can tilt about an axis, for
tilting at least part of at 1least one leg from a
substantially vertical ©position into a  substantially
horizontal position. Said part of the leg preferably extends
below the knee joint and, for poultry, is in particular the
drumstick. In the horizontal position of the leg, the latter
can easily be moved through an opening in the leg carrier,
after which the leg can be fixed in the leg carrier, and the
slaughter animal need no longer be hung by its head, so that
the body of the slaughter animal moves to a higher level
than the location where a blood vessel has been opened.

In a further preferred embodiment, the tiltable
support 1s adapted also to support the breast of the
slaughter animal, so that tilting of the at least one leg of

the slaughter animal can be controlled better. The support
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may be provided with gripper means, such as mechanically
controlled gripper fingers, for securely gripping the at
least one leg.

To ensure reliable interaction between the leg
positioning means and the leg carrier, it is expedient to
provide one or more stops, which interact with the leg
positioning means and act on the slaughter animal, for
positioning the at least one leg substantially in a
horizontal plane.

The processing in the context of the invention also
relates to imposing a distance between stunned and dead
slaughter animals, orienting stunned or dead slaughter
animals, and manually or automatically picking up stunned or
dead slaughter animals and hanging them from hooks.

The invention will be explained in more detail
below with reference to the drawing, in which:

Fig. 1a shows a perspective view of how a fowl is
hung from a hook;

Fig. 1b shows a perspective view of an alternative
way of hanging a fowl from a hook;

Fig. 1lc shows a perspective view of yet another way
of hanging a fowl from a hook;

Figs. 2a and 2b show how the neck of the fowl is
fixed and positioned;

Figs. 3a, 3b and 3c show, on an enlarged scale,
various processing steps involved in opening blood vessels
in the neck, the neck being illustrated in cross section a
short distance below the head of the fowl;

Fig. 3d shows, on a further enlargedA scale, an
alternative processing step involved in opéning bloeod
vessels in the neck of the fowl;

Figs. 4a and 4b show perspective views of the
position and action of tools for carrying out the method
steps illustrated in Figs. 3a-3c¢;

Fig. 4c shows a perspective view of the position
and action of tools for opening blood vessels in the neck of
a fowl which is in an alternative position;

Figs. 5a, 5b, 5¢ and 5d show perspective views of

successive steps involved in transferring the fowl from a
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position in which it is hung by its head to a position in
which it is hung by its legs;

Figs. 6a, 6b and 6c show perspective views of
alternative successive steps involved in transferring the
fowl from a position in which it is hung by its head to a
position in which it is hung by its legs;

Figs. 7a, 7b, 7c¢ and 7d show perspective views of
yet more successive steps involved in transferring the fowl
from a position in which it 1is hung by its head to a
position in which it is hung by its legs;

Fig. 8 shows a perspective view of a first device
for imposing a distance between stunned or dead slaughter
animals;

Fig. 9 shows a diagrammatic, plan view of a second
device for imposing a distance Dbetween stunned or dead
slaughter animals;

Figs. 10a and 10b respectively show a plan view and
a side view, in diagrammatic form, of a third device for
imposing a distance between stunned or dead slaughter
animals;

Fig. 11 shows a diagrammatic plan view of a fourth
device for imposing a distance between stunned or dead
slaughter animals;

Figs. 12a and 12b respectively show a plan view and
a front view, in diagrammatic form, of a fifth device for
imposing a distance Dbetween stunned or dead slaughter
animals;

Fig. 13 shows a diagrammatic plan view of a sixth
device for imposing a distance between stunned or dead
slaughter animals;

Fig. 14 shows a perspective view of a first device
for orienting stunned or dead slaughter animals;

Fig. 15 shows a perspective view of a second device
for orienting stunned or dead slaughter animals;

Fig. 16 shows a perspective view of a third device
for orienting stunned or dead slaughter animals;

Fig. 17 shows a perspective view of a fourth device

for orienting stunned or dead slaughter animals;
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Fig. 18 shows a perspective view of a fifth device
for orienting stunned or dead slaughter animals;

Fig. 19 shows a perspective view of a sixth device
for orienting stunned or dead slaughter animals;

Fig. 20 shows a perspective view of a seventh
device for orienting stunned or dead slaughter animals;

Fig. 21 shows a diagrammatic side view of an eighth
device for orienting stunned or dead slaughter animals;

Figs. 22a and 22b respectively show a plan view and
a cross section, in diagrammatic form, of a device for
moving oriented poultry onwards;

Fig. 23 shows a perspective view of how a fowl is
picked up from a conveyor using a gripping device;

Fig. 24 shows a perspective view of how legs of
poultry, which is being moved onwards on a conveyor and has
been oriented, are moved into a hook;

Fig. 25 shows a diagrammatic, perspective view of a
device for moving the neck of poultry which is being moved
onwards on a conveyor and has been oriented into hooks;

Fig. 26 shows a perspective view of how poultry
which has been oriented on a belt conveyor is manually hung
from hooks;

Fig. 27 shows a diagrammatic, plan view of a second
arrangement for hanging slaughter animals from hooks;

Fig. 28 shows a diagrammatic plan view of a third
arrangement for hanging slaughter animals from hooks;

Fig. 29 shows a diagrammatic plan view of a fourth
arrangement for hanging slaughter animals from hooks;

Fig. 30 shows a diagrammatic plan view of a fifth
arrangement for hanging slaughter animals from hooks;

Fig. 31 shows a diagrammatic plan view of a sixth
arrangement for hanging slaughter animals from hooks;

Fig. 32 shows a diagrammatic plan view of a seventh
arrangement for hanging slaughter animals from hooks;

Fig. 33 shows a diagrammatic plan view of a first
arrangement in carousel form for hanging slaughter animals

from hooks;
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Fig. 34 shows a diagrammatic plan view of a second
arrangement in carousel form for hanging slaughter animals
from hooks.

Fig. 35 shows a diagrammatic plan view of a third
arrangement in carousel form for hanging slaughter animals
from hooks; and

Fig. 36 shows a diagrammatic plan view of a fourth
arrangement in carousel form for hanging slaughter animals
from hooks.

In the various figures, identical components or
components with a similar function are denoted by the same
reference numerals.

Fig. la shows a stunned or dead fowl 2 which a hand
4 of a person (not shown in more detail) is carrying by its
neck 5. The neck 5 of the fowl 2 is moved into a recess 8 of
a hook 10, in the direction of the arrow 6, for hanging the
fowl from the hook 10 by its head. The hook 10 may be
stationary or may form part of a preferably endless
conveyor, which is not shown in more detail, and moves along
a path which is denoted by a dot-dashed line 12. The path 12
may be either curved or straight. The hook 10 can not only
be conveyed along the path 12, but also can be tilted about
an axis which runs parallel to the path 12.

As shown in Fig. 1b, the fowl 2 may also be moved
into the recess 8 of the hook 10 with the aid of the hand 4
from a lying position on a surface 16 which extends between
the dashed lines 14 illustrated. The surface 16 may be the
base of a crate or a compartment of a crate, but may also,
for example, be a belt of a moving belt conveyor.

It is 1in principle irrelevant for the method and
device according to the invention whether the fowl is hung
from the hook 10 with its beak facing towards the recess 8
or away from the recess, as shown in Fig. 1lc. However, the
position of the fowl may have consequences for the
positioning of the tools, such as the separating members
which will be discussed in more detail below with reference
to Figs. 3a-3c.

After the fowl has been hung by its head in the

recess 8 of the hook 10, as explained with reference to
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Figs. la and 1b, shoulder supports 18 are moved in a manner
which is not shown in more detail onto either side of the
fowl 2, as illustrated in Fig. 2a, towards the neck 5 of the
fowl, in the direction of arrows 20. If the hook 10 moves
along the path 12, the shoulder supports 18, in addition to
the movement in the direction of arrows 20, will move
synchronously with the hook 10. The shoulder supports 18
come into contact with the fowl 2 in the area of the neck 5,
with their concave sides 22 located above the shoulders of
the fowl 2.

Then, as illustrated in Fig. 2b, the shoulder
supports 18 are moved away from the hook 10, in the
direction of arrows 24, during which movement the sides 22
of the shoulder supports 18 come to bear against the
shoulders of the fowl 2 and push them downwards. Thus, the
neck 5 of the fowl 2 is reproducibly moved into a
predetermined position, with the neck 5 under a tensile
stress, as seen in its longitudinal direction.

Figs. 3a, 3b, 3c and 3d show a cross section
through the neck of a fowl, illustrating a spinal column 26,
trachea 28, oesophagus 30, two arteries (A. carotis) 32 and
two (major) wveins (V. jugularis) 34.

As shown in Fig. 3a, separating members 36 which
have arms 37 and a blunt, hook-shaped end 38 are arranged on
either side of the neck 5. In a similar way to the shoulder
supports 18, the separating members 36 can move
synchronously with the hook 10 and, additionally, execute
autonomous movements, in a manner which is not shown in more
detail and as will be explained further with reference to
Figs. 3b and 3c.

Fig. 3b shows the situation in which the separating
members 36 have moved into the neck 5 in the direction of
arrows 40 until the ends 38 of the separating members 36 are
located at a short distance apart. The ends 38 have been
moved into the neck from the mutually opposite sides of the
neck 5 at a location which is such that they are situated
between the oesophagus 30 and the blood vessels 32 and 34.

It is also possible for the separating members 36 to be
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moved into the neck substantially in the direction indicated
by arrows 40a.

As shown in Fig. 3c, the separating members 36 are
moved out of the position shown in Fig. 3b in the direction
of arrow 42, for moving the trachea 28 and the oesophagus 30
to a distance from the blood vessels 32 and 34. Then, an
elongate blade 44 is moved through the neck 5 in the
direction of arrow 46, so that all the important blood
vessels 32 and 34 in the neck 5 are opened. For this
purpose, the blade 44 is provided with sharp, inclined sides
44a and 44b. The trachea 28 and the oesophagus 30 remain
intact.

It should be noted that the separating members 36
do not have to act/move in the same plane as the blade 44.
Also, the arms 37 of the separating members 36 may extend in
a different direction from that shown in Figs. 3a-3c.

If it is not important for the oesophagus 30 and,
if appropriate, the trachea 28 to remain intact when the
blood vessels 32 and 34 are opened, or if it is even
desirable for the oesophagus 30 and, 1if appropriate, the
trachea 28 also to be cut into, the separating members 36
are not used, and a suitable width of blade 44 is used, as
illustrated in Fig. 3d.

Figs. 4a and 4b illustrate the position of the
separating members 36 and the blade 44 with respect to the
neck 5 of the fowl 2. If the hook 10 is moving along the
path 12, not only the shoulder supports 18 and the
separating members 36, but also the blade 44, irrespective
of their autonomous movements, will move synchronously with
the hook 10. The movement of the blade 44 is brought about
with the aid of a piston-cylinder unit 48.

Obviously, it is also possible for the fowl, in
order to carry out the operations shown in Figs. 2a, 2b,
3a-3d, 4a and 4b, to be hung by its legs from a hook 9, as
shown in Fig. 4c. In this position too, suitable tools
corresponding to Fig. 2b can be used to tension and position
the neck of the fowl, and an incision can be made as shown

in Figs. 3a-3d, 4a and 4b. In the case shown in Fig. 4c, the
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fowl will be exsanguinated immediately after the blood
vessels in the neck have been opened. .

After the blood vessels have been opened in the
manner described above with reference to Figs. 4a and 4b,
the body of the fowl is moved to a higher level than the
location of the opening, in the manner which is to be
explained with reference to Figs. 5a, 5b, 5c¢ and 5d. For
this purpose, as shown in Fig. 5a, a double leg support 50
is arranged against the legs 52a of the fowl 2. The leg
support 50 moves synchronously with the hook 10 and parallel
to the path 12 if the hook 10 is moving. The leg support 50
is attached to an arm 52 which is mounted in such a manner
that it can pivot about a pin 54 1in supports 56. A
piston-cylinder wunit 58, of which a piston rod 60 is
pivotably coupled to the arm 52 at the location of a pin 62,
is arranged substantially in a fixed position with respect
to the supports 56.

In the stage illustrated in Fig. 5b, the leg
support has been pivoted upwards, in the direction of arrow
66, through approximately 90° as a result of the actuation
of the piston-cylinder unit 58, so that the legs 52a project
substantially horizontally outside the 1leg support 50.
Previously, a double hook 68 has been positioned in such a
manner that the legs 52a project into an opening which is
delimited by the hook 68. The hook 68 may, for example, be
moved synchronously with the hook 10, along a path 64, by
means of a conveyor.

As idllustrated in Fig. 5c¢, the hook 10 1is then
tilted in the direction of the arrow 70, and the leg support
50 is removed, with the result that the legs 52a slip into
designated recesses in the hook 68, and the fowl 2 then
hangs in the position illustrated in Fig. 5d. In this
position, the corporeal functions (where still present) and
the force of gravity ensure that the fowl is exsanguinated.

It is not essential for the beak of the fowl to
face towards the hook 10 as shown in Figs. 1la, 1b, 2a, 2b,
4a, 4b, 5a and 5b; in principle, the beak may also be
directed away from the hook 10, as indicated in Figs. 1c and

4c, or may adopt yet a further position, provided that the
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(positions of the) shoulder supports, the separating
members, the blade and the leg support are correspondingly
adapted.

Figs. 6a, 6b and 6c show a part of a device for
moving the body of a fowl to a higher level than a cut which
has been made in the neck of the fowl. As shown in Fig. 6a,
a unit 82 is moved towards the fowl 2 substantially in the
direction of arrow 80. The unit 82 comprises a combined
breast/leg support 84 with shoulder supports 86, and 1is
attached to an arm 90 in such a manner that it can tilt
about a pin 88. The support 84 1s tilted as a result of an
arm 92, which is connected to the support 84 in such a
manner that it can pivot about a pin 94, being moved in the
direction of arrow 96. In this way, the fowl 2 is moved into
a position which is illustrated in Fig. 6b.

In the position of the fowl 2 which is illustrated
in Fig. 6b, a leg separating means, which is in the form of
a plate 100 which can tilt about the pin 94 and is connected
to an arm 96 in such a manner that it can pivot about a pin
98, is moved between the 1legs of the fowl 2, in the
direction of arrow 102, as a vresult of arm 96 being
actuated, in order to physically separate the legs of the
fowl 2 from one another. The fowl 2 is also positioned in a
substantially horizontal plane as a result of a stop 108,
which can be extended and retracted in the directions of
double arrow 104 by means of a drive means 106 (not shown in
more detail), being placed against its rear side, and as a
result of a stop 112, which is driven by drive means (not
shown in more detail), being pressed against the breast of
the fowl 2, on the front side of the fowl 2 in the direction
of arrow 110, so that the fowl 2 is pushed against the stop
108 irrespective of the size of the fowl 2, which varies
within certain limits. In the position of the fowl 2 which
is reached in this way, a double hook 114 is moved in the
direction of arrow 116 so that part of the legs projects
through the opening which is delimited by the hook 114.

As illustrated in Fig. 6c, the support 84 is then
tilted back about the pin 88 while the hook 10 1is

simultaneously being tilted. As a result, the fowl 2 will
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come to hang by its legs from hook 114, in which position
optimum exsanguination is achieved.

The blood vessels in the neck area of the fowl 2
may have been opened in a stage which preceded the
positioning of the support 84 in accordance with Fig. 6a,
but may also in principle take place in the position of the
fowl which is shown in Fig. 6a or in Fig. 6b.

Fig. 7a shows a fowl 2 which is suspended by its
head from a hook 10. From a direction which is indicated by
arrow 120, a leg gripper unit 122 is moved into the area of
the legs of the fowl 2. The leg gripper unit 122 comprises a
set of arms 124 and a gripper 130 which can rotate about a
pin 126, can be moved into a desired angular position by a
drive unit 128 and comprises a fixed plate 132 and two
gripper fingers 136, which can pivot about pins 134 and are
likewise driven by the drive unit 128. The leg gripper unit
is moved out of the position shown in Fig. 7a, in the
direction of arrow 138, until the drumsticks of the legs of
the fowl 2 are situated between the plate 132 and the
gripper fingers 136. As illustrated by Fig. 7b, the gripper
fingers 136 are then moved towards the plate 132 by the
drive unit 128 in order to securely grip the legs of the
fowl 2.

Then, the hanging of the fowl 2 by its head is
eliminated, for example by pivoting the hook 10 in the
manner illustrated in Fig. 6c. As a result, the fowl 2 will
fall forwards between the arms 124. As illustrated in
Fig. 7¢, substantially at the same time the gripper 130 is
rotated through approximately 270° in the direction of arrow
140 by the drive unit 128, resulting in a situation in which
the fowl 2 is hanging freely by its legs and the drumsticks
of the 1legs extend approximately in the horizontal
direction. Then, the leg gripper unit 122 is moved in the
direction of arrow 142 until the legs project through the
opening which is delimited by the hook 144. As illustrated
by Fig. 74, a continuing movement of the leg gripper unit
122 in the direction of the arrow 142, under the hook 144,
while the 1legs are at the same time released from the

clamping produced by the gripper fingers 136, leads to the
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fowl 2 being hung from the hook 144. During this movement,
the gripper 130 is rotated through approximately 90° counter
to the direction of the arrow 140.

Fig. 8 shows three belt conveyors 150, 152, 154
which are mounted on respective rollers 156, 158, 160, 162
and are moving in the direction of respective arrows 164,
166, 168. Fowl 170 from a stunning or killing installation
are conveyed in a random orientation and local density on
the belt conveyor 150. The belt conveyor 150 is preferably,
but not necessarily, driven intermittently, so that one or a
few fowl 170 per unit time fall from the belt conveyor 150
onto the lower belt conveyor 152 at the location of the
roller 156. If the belt conveyor 150 is driven
intermittently, the time interval in which the belt conveyor
150 is at a standstill is preferably approximately equal to
the time interval which it takes for the belt of the belt
conveyor 152 to cover half its revolution. This ensures that
firstly all the fowl 170 on the belt conveyor 152 are
discharged, in the area of the roller 160, onto the belt
conveyor 154 before further fowl 170 are supplied to the
belt conveyor 152 from the belt conveyor 150. The belt
conveyor 154 preferably runs at a constant speed which may
be higher than the speed of the higher belt conveyor 152, in
order to impose a distance between the fowl 170 and, in
addition, to provided a certain degree of orientation in the

direction shown in Fig. 8 for fowl 170a.
It is possible to provide a radiation source 159a

in order to emit a beam 161, such as a light beam, over the
belt conveyor 152 to a radiation receiver 159b, which beam
161 may be interrupted by a slaughter animal which is being
conveyed over the belt conveyor 152. The radiation receiver
159b is coupled to a control device 163 as symbolically
indicated by dashed line 165. The control device 163 is
coupled to the drive of the belt conveyer 152 as
symbolically indicated by dashed 1line 167. The control
device 163 is adapted to stop the drive of the belt conveyor
152 for a predetermined time, via the coupling 167, when an

interruption to the beam 161 is detected via the coupling
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165, and then to resume driving of the belt conveyor 152

until another interruption to the beam 161 is discovered
from the state of an uninterrupted beam 161, so that the
fowl 170 on the belt conveyor 154 will be at a predetermined
minimum distance from one another.

In Fig. 8, a fourth belt conveyor (not shown) can
be mounted at the end of belt conveyor 152 facing away from
belt conveyor 154. The arrangement of the fourth belt
conveyor with respect to the belt conveyor 152 may be
similar to the arrangement of the belt conveyor 154 with
respect to the belt conveyor 152. In such a situation, belt
conveyor 152 can be driven in a controlled way both in the
direction of arrow 166 and in the opposite direction. When
driven in said opposite direction, fowl fall £from belt
conveyor 152 down onto the fourth belt conveyor at the
location of the roller 158.

Figure 9 shows a belt conveyor 180, on the belt of
which stunned or dead slaughter animals, such as fowls, can
be conveyed in the direction of arrow 182. Above the belt
conveyor there are stationary raised walls 184, 186, as well
as an endless belt 188 which is mounted on rollers 190 and
is driven, in a manner which is not shown in more detail, in
the direction of arrow 192. A following belt conveyor 194 is
adapted to convey slaughter animals, which are discharged at
end 180a of belt conveyor 180, in the direction of arrow
196. A following belt conveyor 198, the belt of which is
provided with walls 200 which project from the belt surface
at regular intervals, is adapted to convey slaughter animals
which are discharged at end 194a of the belt conveyor 194,

in the direction of arrow 202.

Stunned or dead slaughter animals are distributed
and supplied in locally varying densities on the belt
conveyor 180, after which the conveying space available is
narrowed at the location of belt 188 and the opposite part
of the wall 184. The minimum distance between the walls 184

and 186 is selected in such a way that only one slaughter
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animal can pass at any one time through the passage defined
by the walls 184, 186. The conveying speed of the belt
conveyor 194 is preferably selected to be higher than that
of the belt conveyor 180, so that slaughter animals which
pass onto the belt conveyor 194 lie at a distance from one
another. Various slaughter animals which are discharged to
the belt conveyor 198, depending on the conveying speed'of
the belt conveyor 198, pass into adjacent compartments which
are defined by the walls 200 or with one or more such
compartments between them.

The function of the belt 188 is to avoid blockages
and to assist with the flow of slaughter animals at the
location of and upstream of the passage which is delimited
by the walls 184, 186.

Fig. 10a again shows the belt conveyor 180, the
functions of which are the same as those explained above in
the context of Fig. 9. Slaughter animals which are
discharged at the end 180a of the belt conveyor 180 via the
passage between the walls 184 and 186 pass onto a belt
conveyor 210 on which the slaughter animals are conveyed in
the direction of arrow 211. As shown in Figs. 10a and 10D,
the belt conveyor 210, which is mounted on rollers 212a,
212b and 212¢c, comprises a horizontal part between the
rollers 212a and 212b, a downwardly sloping part between the
rollers 212b and 212c¢c, and an upwardly sloping part between
the rollers 212c and 212a. The belt of the belt conveyor 210
is covered with flaps 214 which - as seen in the conveying
direction 211 - slope forwards. There is only space for one
slaughter animal between two successive flaps 214 on the
part between the rollers 212c and 212a. As a result, each
slaughter animal which is fed to the belt conveyor 210 by
the belt conveyor 180, if the preferably constant conveying
speeds of the respective belt conveyors 180, 210 are
selected suitably, passes between a different pair of
successive flaps 214 of the belt conveyor 210.

Fig. 11 shows a belt conveyor 220, the belt of
which is moving in the direction of arrow 222. Above the
belt conveyor 220 there is a raised wall 224, as well as an

endless belt 228 which is mounted on rollers 226 and is
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driven, in a manner not shown in more detail, in such a
manner that the belt moves in the direction of arrow 230.
Above the belt conveyor 220, there is also a drum 232 which
rotates about a pin 234, at a preferably constant speed, in
the direction of arrow 236. On its outer circumference the
drum 232 bears a number of, in this case four, flaps 238.
Slaughter animals which are conveyed along the belt conveyor
222, after they have passed an end 222a thereof, move onto a
belt conveyor 198, the structure and function of which has
already been explained with reference to Fig. 9.

The furthest upstream part of the wall 224,
together with the belt 228, forms a narrowing in the passage
for arbitrarily distributed slaughter animals which are
supplied with a random local density onto the belt of the
belt conveyor 220. The narrowing is selected in such a way
that the slaughter animals are able to pass through the
passage between the belt 228 and the opposite part of the
wall 224 only one by one, and then pass into a space between
two successive flaps 238 of the rotating drum 232. The space
between two successive flaps 238 and the opposite part of
the wall 224 is preferably dimensioned in such a manner that
there is only space for one slaughter animal, so that the
slaughter animals downstream of the wall 224 are discharged
onto the belt conveyor 198 at a distance from one another.
The flaps 238 are preferably made from rubber, in order to
prevent damage to the slaughter animals.

Figs. 12a and 12b show a belt conveyor 240 with a
belt which is driven preferably at constant speed, in a
manner not shown in more detail, in the direction of arrow
242. One end 240a of the belt conveyor 240 is located above
a hopper 244 with an outlet opening 244a above a belt
conveyor 246, the belt of which is driven, in a manner not
shown in more detail, in the direction of arrow 248. Like
the belt of the belt conveyor 198 (Fig. 9), the belt of the
belt conveyor 246 is also provided with raised walls 250.
Two successive walls 250 delimit a space which can contain
only one slaughter animal, so that slaughter animals which
are supplied randomly by the belt conveyor 242 are spaced

apart in the device shown in Figs. 12a and 12b. At the
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location of its outlet opening 244a, the hopper 244 is
provided with a cutout 252 for discharging the slaughter
animals from the hopper 244 onto the belt conveyor 246.

Fig. 13 shows belt conveyors 260, 262, 264 and 266,
the belts of which move in the directions indicated by
respective arrows 268, 270, 272 and 274. At a discharge end
260 of the belt conveyor 260 there is a hopper 276 which is
open on one side, where it ends in raised walls 278, 280
which diverge as seen in the conveying direction of the belt
conveyor 262 and are situated a short distance above the
belt conveyors 264, 266. The belt conveyors 264 and 266 are
preferably arranged on a slope, in which case that edge of
the top part of the belt of each belt conveyor 264, 266
which faces towards the belt conveyor 262 is located at the
level of the top part of the belt of the belt conveyor 262,
and the opposite edges of the top part of the belt of each
belt conveyor 264, 266 is situated at a higher level. Thus,
the surfaces of the belts of the belt conveyors 264, 266 can
run substantially parallel to the side walls of the hopper
276 which they adjoin.

The width of the belt conveyor 262 is such that
slaughter animals which have been discharged into the hopper
276 by the belt conveyor 260 can only be positioned on it
one behind the other. The slaughter animals which leave the
belt conveyor 262 move onto or against one of the belt
conveyors 264, 266 and, on or by this conveyor, are returned
to the walls 278, 280, which guide these slaughter animals
to the belt conveyor 262, so that ultimately all the
slaughter animals are discharged one behind the other by the
belt conveyor 262. As seen in the direction of the arrow
270, the walls 278 and 280 are offset with respect to one
another, in order to prevent an accumulation of slaughter
animals at the ends which face towards the hopper 276.

After an interval has been imposed between
slaughter animals, for example in one of the ways shown in
Figs. 8-13, or a combination thereof, the slaughter animals
are each as far as possible oriented in such a manner that
they are in a predetermined position or one of a limited

number of predetermined positions, so that they can be
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transferred to another carrier or a processing device with
little effort or even in an automated manner, without human
intervention. The way in which the orientation of the
slaughter animals is influenced will be explained below with
reference to a number of embodiments of devices.

Fig. 14 shows a belt conveyor 290, on the belt of
which slaughter animals 292, in this case poultry, are being
conveyed in the direction of arrow 294. Stationary guide
walls 296, 298 are arranged above the moving belt of the
belt conveyor 290, which walls, as seen in the direction of
the arrow 294, define a passage 300 which narrows to a
predetermined width. With the device shown in Fig. 14, it is
possible to orient fowl 292 which lie one behind the other
on the belt of the belt conveyor 290, in the direction of
the arrow 294, so that when these fowl 292 leave the passage
300 they adopt a predetermined position with respect to the
edges of the belt of the belt conveyor 290, with the head
292a or the legs 292b pointing forwards.

Fig. 15 shows a belt conveyor 310 which is mounted,
inter alia, on a roller 312 and is driven, in a manner not
shown in more detail, in the direction of arrow 314. Beneath
discharge end 310a of belt conveyor 310 there is a tank 316
which has been filled to a predetermined level with a liquid
318, such as water, with a relative density which is at
least as high as the average relative density of the
slaughter animal which is to be processed in the device.

The tank 316 1is provided with a feed 320 and an
outlet 322 for the liquid 318 which is located inside the
tank 316. The flow rate of liquid 318 which is fed through
the feed 320 to the tank 316 is substantially equal to the
flow rate of liquid 318 which is discharged from the tank
316 through the outlet 322 and is set at such a level that a
suitable flow of liquid 318 in the direction of arrow 324 is
established in the tank. In the vicinity of the surface of
the 1liquid 318, two guides 326, 328 are arranged in a
stationary position in the tank 316, in a manner which is
not shown in more detail. The guides 326, 328 delimit a
passage 330, the width of which decreases in the direction

of the arrow 324. At the downstream side of the guides 326,
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328 there is a belt conveyor 332, one end of which is
situated in the liquid 318 below the guides 326, 328, and an
opposite end 332a of which is situated outside the tank 316.
The belt conveyor 332, which is mounted, inter alia, on a
roller 334, 1is arranged on a slope and is driven, in a
manner not shown in more detail, in the direction of arrow
336. ‘

Slaughter animals 338, in this figure fowl, which
are supplied on the belt conveyor 310 and are placed at a
distance from one another fall off the discharge end 310a of
the belt conveyor 310 into the liquid 318, in which they are
carried along, in the direction of the arrow 324, by the
flow prevailing in the 1liquid, towards and through the
passage 330. The slaughter animals 338 then come into
contact with the belt of the belt conveyor 332 and are thus
carried along in the direction of the arrow 336 and are
discharged via the discharge end 332a of this conveyor. In
the case shown in the figure, i.e. that of orienting fowl,
the prevailing flow of the liquid 318 to which the fowl is
subjected immediately after it leaves the discharge end 310a
of the belt conveyor 310, and the anatomy of the fowl,
ensure that the 1legs of the fowl are always directed
forwards and the breast of the fowl is always facing
downwards between the guides 326, 328. The guides 326, 328
prevent the fowl from losing their orientation which they
have obtained in this way, so that the fowl at the discharge
end 332a of the belt conveyor 332 are always in a fixed
orientation and at a predetermined distance from the edges
of the belt of the belt conveyor 332.

Fig. 16 shows a belt conveyor 340 which is driven,
in a manner not shown in more detail, in the direction of
arrow 342. Stationary manipulators 344a, 344b are arranged
on either side of the continuously or intermittently moving
belt conveyor 340, which manipulators each comprise a column
346 on which a mechanical transmission 348 is mounted, which
couples a motor 350 to a drum 352 on which radially
projecting, preferably flexible fingers 354 are arranged.
With the aid of the motors 350, the drums 352 can be moved
in the directions indicated by the double arrows 356. The
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drums 352 are situated a short distance above the belt
conveyor 340. The movements of the drums 352 1in the
directions of the double arrows 356, which movements do not
have to be synchronous, simultaneous or in the same
direction, are brought about by controlling the respective
motors 350 in a suitable manner using a data processing
system 358, as symbolically represented by the dashed lines
360. This control is effected on the basis of data which
emanate from an image-recording system 362, which is used to
determine the position of individual slaughter animals 364
on the belt conveyor 340. Taking into account the conveying
speed of the belt conveyor 340, the manipulators 344a, 344Db
are controlled by the data processing system 358 in such a
manner that their fingers 354 move a slaughter animal 364
which is located within the working area of the manipulators
344a, 344b into a desired orientation. If necessary, it is
possible to ensure that all the slaughter animals are moved
into the same orientation.

Fig. 17 shows a belt conveyor 370 over which
slaughter animals 372, in the case illustrated fowl, are
conveyed at intervals in the direction of arrow 374. Blowing
nozzles 376, each with blowing openings 378, are arranged in
a stationary position in the vicinity of the edges of the
belt conveyor 370. The blowing nozzles 376 can each be
pivoted in a controllable manner in the directions of the
double arrow 380, in order to direct the air flows emerging
from the - optionally separate - blowing openings 378 over
the belt conveyor 370 as required. Compressed air is fed to
the blowing nozzles 376 via hoses 382, which are each
connected to a pump 384, as indicated by dot-dashed lines
386 in the figure. Above the belt conveyor 370, there is a
camera 388 which takes pictures of the slaughter animals 372
lying on the belt conveyor 370. The image information in
question is transmitted to a data processing system 390, as
symbolically represented by dashed 1line 392. The data
processing system 390 analyses the image information by
using this information to derive the orientation of the
individual slaughter animals and, on the basis of this

orientation, regulating the flow rate of each pump 384
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and/or the separate blowing openings 378, as symbolically
represented by dashed lines 394, and.adjusting the pivoted
position of the Dblowing nozzles 376, as symbolically
represented by dashed lines 396. This control sequence takes
place for each individual slaughter animal 372 and has the
aim of bringing about a predetermined orientation on the
belt conveyor 370 for all the slaughter animals 372 while
they are moving past the blowing nozzles 376.

Fig. 18 shows a belt conveyor 400 on which
slaughter animals 402, in this figure fowl, are conveyed at
a distance from one another and in a random orientation, in
the direction of arrow 404. A controllable gripper and
positioning device, referred to as positioning device 406
for short, is arranged in a stationary position next to the
belt conveyor 400. The positioning device 406 comprises a
casing 408, which can rotate about a vertical axis and/or
can be displaced along the belt conveyor 400, arms 410 which
can be pivoted in a controllable manner about a pin 412, in
the directions of double arrow 414, an arm 416, which with
the aid of a drive 418 can be pivoted about a pin 420 in the
directions of double arrow 422, and a gripper device 424
which is connected to the arm 416 and can rotate, in a
controllable manner with the aid of a drive 425, about an
axis which is parallel to the longitudinal axis of the arm
416 in the directions of double arrow 426, the gripper
device 424 comprising two grippers 428 which can be opened
and closed, with the aid of a controllable drive 430, in
order to securely grip the legs or another part, such as the
neck or the body, of a slaughter animal 402.

A camera 432 for taking pictures of slaughter
animals 402 which are conveyed along the belt conveyor 400,
is arranged in a stationary position above the belt conveyor
400. The image information which is obtained in this way is
transmitted to a data processing system 434, as symbolically
represented by dashed line 436. In the data processing
system, the image information is used to establish where the
legs of the respective slaughter animals are located
upstream of the positioning device 406. When the appropriate

data have been determined by the data processing system 434,
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the positioning device 406 is controlled on the basis of
this information, as symbolically represented by dashed line
438, so as to securely grip the legs of a slaughter animal
402 and to displace the slaughter animal which has been
taken hold of in such a manner that it acquires a
predetermined orientation on the belt conveyor 400, after
which the slaughter animal 1is released again by the
positioning device 406.

Fig. 19 shows a belt conveyor 440, on which
slaughter animals 442, in the case illustrated fowl, which
lie at a distance from one another are being conveyed in the
direction of arrow 444. A suction device 446 with a suction
nozzle 448 which, via a hose 450, is coupled to the suction
side of a pump (not shown in more detail), is arranged in a
stationary position next to the belt conveyor 440. The
suction nozzle 448 1is located a certain distance above the
belt conveyor 440 and can be moved to and fro over the width
of the belt conveyor 440 in a controllable manner by means
of arms 452, in the directions of double arrow 454. A camera
456, for taking pictures of the slaughter animals 442 which
are located on the belt conveyor 440, 1is arranged in a
stationary position above the Dbelt conveyor 440. The
corresponding image information is transmitted to a data
processing system 458, as symbolically represented by dashed
line 460. On the basis of the image information from the
camera 456, the data processing system 458 determines the
position of the heads of the respective slaughter animals
442 and, on the basis of this information, controls the
suction device 446, as symbolically represented by dashed
line 462, in such a manner that the suction nozzle 448 is
positioned above the head of a slaughter animal 442, the
head is sucked securely onto the suction nozzle 448, and the
slaughter animal 442 is then displaced by its head so as to
adopt a predetermined orientation with respect to the belt
conveyor 440.

As in Fig. 19, an arrangement which is shown in
Fig. 20 includes the belt conveyor 440, which is moving in
the direction of the arrow 444, the slaughter animals 442,

the camera 456, the data processing system 458 and a suction
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device 470. The suction device 470 comprises a suction
nozzle 472 which can be rotated, in a controllable manner
which is not shown in more detail, in the direction of
double arrow 474 and is connected, via a hose 476, to the
suction side of a pump (not shown in more detail). The
suction nozzle 472 is located a certain distance above the
belt conveyor 440 and, with the aid of arms 478, can be
moved to and fro over the width of the belt conveyor 470 in
a controllable manner, in the directions of double arrow

480.
In Fig. 20, the camera 456 is used to obtain images

of slaughter animals 442 which are located upstream of the
suction device 470, on the belt conveyor 440. The image
information in question 1s transmitted to the data
processing system 458, as symbolically represented by dashed
line 482. The data processing system 458 is adapted to
determine the position and orientation of the slaughter
animals 442 on the basis of the image information and, on
the basis of this position and orientation, to control the
suction device 470, as symbolically represented by dashed
line 484. For this purpose, the suction nozzle 472 is
positioned above a slaughter animal 442, which is located on
the belt conveyor 440, with the aid of the arms 478, the
slaughter animal 442 is sucked securely onto the suction
nozzle 472 and, if appropriate, rotated in the direction of
the arrow 474, and the slaughter animal 442 is put back onto
the belt conveyor 440 in a predetermined position and in a
predetermined orientation, by eliminating the suction £from
the suction nozzle 472.

In Fig. 20, the slaughter animals 442 are poultry
having wings. The suction nozzle 472 of the suction device
470 has such dimensions that only poultry 442 lying on the
belt conveyor 440 with their wings facing the suction nozzle
472 will be taken up by the suction device 470, since only
in this orientation the suction nozzle 472 can produce
enough force to lift the poultry 442 from the belt conveyor

440. Poultry 442 lying on the belt conveyor 440 with one or
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two wings facing away from the suction nozzle 472, as well

as poultry without wings, or slaughter animals or parts
thereof having certain weights or dimensions will not be
caught by the suction device 470. Thus the suction device
470 operates selectively.

Fig. 21 shows a belt conveyor 490 on which stunned
or dead slaughter animals are supplied in the direction of
arrow 492. At one end 494, the belt conveyor 490 is mounted
on a roller 496. The end 494 projects into a cylinder 498
which is provided with open ends and can be rotated, in a
manner which is mnot shown in more detail, about its
longitudinal axis 500, at a predetermined speed. As seen
from the end 494 of the belt conveyor 490, the longitudinal
axis 500 of the cylinder 498 slopes downwards. That end of
the cylinder 498 which is remote from the belt conveyor 490
is located above a belt conveyor 502 which is mounted, inter
alia, on a roller 504 and the belt of which is driven in the

direction of arrow 506.

A slaughter animal which is supplied along the belt
conveyor 490 and is located at a distance from a following
slaughter animal falls into the rotating cylinder 498 at the
end 494 and will roll around the inside of this cylinder and
adopt a position which is such that the longitudinal axis of
the slaughter animal is substantially parallel to the
longitudinal axis 500 of the cylinder 498. At the same time,
the force of gravity will move the slaughter animal towards
the lowest point of the cylinder 498, where it will leave
the cylinder 498 and be carried along by the belt conveyor
506 in the orientation which has been produced by the
cylinder 498.

Along its inner wall, the cylinder 498 may be
provided with helical, radially inwardly projecting wall 499
with a pitch which is at least equal to the width dimension
of the slaughter animal, with the result that the slaughter
animal will 1leave the cylinder 498 in an orientation in

which the longitudinal axis of the slaughter animal is
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oriented substantially transversely with respect to the
longitudinal axis 500 of the cylinder 498.

Figs. 22a and 22b show a belt conveyor 510 which is
mounted, inter alia, on a roller 512 and on which stunned or
dead slaughter animals, which are lying on their belly or
their back, are supplied in the direction of arrow 514, it
being possible for the (hind) legs of the slaughter animals
to be directed both in the direction of the arrow 514 and in
the opposite direction. At one end 516 of the belt conveyor
510 there is a following, narrow belt conveyor 518 which is
mounted, inter alia, on a roller 520 and the belt of which
is driven in the direction of arrow 522. On either side of
the belt conveyor 518 there are mutually parallel walls 524
which are at a distance from one another which is such that
the slaughter animals can be conveyed between the walls 524
in the positions described above but not in other positions.
The walls 524 adjoin walls 526 above the belt conveyor 510,
which serve to guide slaughter animals which are supplied
along the belt conveyor 510 between the walls 524. As
illustrated in particular by Fig. 22b, fowl 528 which are
lying on their front are conveyed through the belt conveyor
518 in such a manner that the legs of the fowl 528 are
located on either side of the belt conveyor 518 and project
downwards with respect to the belt conveyor 518. This fact
is exploited in an automatic device for hanging the fowl 528
by their legs, for example of the type which is known per se
from EP-A-0,145,077. Legs of fowl which are lying on their
backs, incidentally, are located entirely above the belt
conveyor 518 and are less suitable for gripping with an
automatic device.

Fig. 23 shows a belt conveyor 550 which is mounted,
inter alia, on a roller 552 and the belt of which is moving
in the direction of arrow 554, and a slaughter animal 556,
in this case a fowl, which is being conveyed on the belt
conveyor 550 with its legs in the direction of the arrow
554. An orientation of this nature can be obtained, for
example, in the arrangement which is shown in Fig. 15. At
the end of the belt conveyor 550, in the vicinity of the
roller 552, there is a stop bracket 558 which can be pivoted
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about an axis 560 in a controllable manner, not shown in
more detail, in the directions of double arrow 562, between
the raised position shown in the figure and a position in
which it is pivoted away from the belt conveyor 550. In its
raised position, the stop bracket 558 Dblocks further
conveying of the glaughter animal 556 by the belt conveyor
550, after which an arm 566, which can move in the
directions of double arrow 564 and has a gripper 570 which
can be opened and closed via an actuating arm 568, can pick
up the slaughter animal 556 by its neck, in order, for
example, to hang it over a hook 10. When the slaughter
animal 556 is picked up from the belt conveyor 550 by the
arm 566, the stop bracket 558 is pivoted away.

Fig. 24 shows a belt conveyor 580 which is mounted,
inter alia, on a roller 582 and the belt of which is moving
in the direction of arrow ©584. The belt conveyor 580
supplies slaughter animals 586, in this case fowl, which
have been oriented with their legs in the direction of the
arrow 586, for example using the arrangement shown in Fig.
15. A hook 590 is wmoved towards the belt conveyor 580
manually or automatically, synchronized with the supply of
the slaughter animals 586, in the direction of arrow 588,
during which movement the legs of the slaughter animal 586
move into designated parts of the hook 590. The hook 590 is
then lifted in the direction of arrow 592, with the result
that the fowl is lifted off the belt conveyor 580 and comes
to hang from the hook 590 in order to be processed further.

Fig. 25 shows a belt conveyor 600 which is mounted,
inter alia, on a roller 602 and the belt of which is moving
in the direction of arrow 604. At one end 606 of the belt
conveyor 600, two parallel belt conveyors 608, 610 are
arranged at a distance apart, which parallel belt conveyors
are mounted on rollers 612, 614 and 616, 618, respectively
and are both driven at an equal speed, in a manner now shown
in more detail, in order for the belts of the these
conveyors to be moved in the direction of arrow 620.

A dot-dashed line 622 1indicates a substantially
horizontal path along which hooks 10 are moved under the

belt conveyors 608, 610 in the direction of arrow 624. In
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this case, the path 622 is selected in such a manner that
the recesses 8 in the hooks 10 are situated a certain
distance below the gap between the belt conveyors 608, 610,
the speed of movement of the hooks 10 substantially
corresponding to the speed of movement of the belts of the
belt conveyors 608, 610.

Slaughter animals 626 which are supplied along the
conveyor belt 600 are guided, by means of stationary walls
628 which converge 1in the direction of the arrow 604,
towards the centre of the conveyor belt 600. At the end 606
of the belt conveyor 600, the head of the slaughter animal
626 moves into the gap between the belt conveyors 608, 610.
However, the gap is too narrow to allow the body of the
slaughter animal 626 to pass through, with the result that
the body comes to rest on the belts of the belt conveyors
608, 610. Preferably, the width of the gap between the belt
conveyors 608, 610 decreases in the direction of the arrow
620, so that the necks of the slaughter animals 626 are
clamped between the belt conveyors 608, 610 at the location
of the rollers 614, 618. As a result, the slaughter animals
626, after they have moved past the end 630 of the belt
conveyors 608, 610, come to hang by their neck and are then
carried along in the direction of arrow 632. By ensuring
that the width of the gap between the belt conveyors 618,
610 then increases again, so that the neck is released from
the gap, a hook 10 is able to assume responsibility for
conveying the slaughter animal 626 along the path 622,
taking over from the belt conveyors 608, 610. The
arrangement shown in Fig. 25 can therefore be used to hang
slaughter animals 626 automatically from the hooks 10 by
their necks.

Fig. 26 shows a belt conveyor 640 which is driven,
in a manner not shown in more detail, in the direction of
arrow 642. Along a curved path, hooks 644 are guided in the
direction of arrows 646 and 648 along an edge of the belt
conveyor 640 and further upwards. One person 650 orients
slaughter animals 652, in this case fowl, which are supplied
on the belt conveyor 640, in such a manner that their 1legs

project over the edge of the belt conveyor 640. If
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appropriate, the belt of the belt conveyor 640 may be
provided with raised walls 654 or the 1like (denoted by
dashed 1lines in Fig. 26), in which case the ends of the
walls define recesses in which the 1legs of the slaughter
animals 652 can be positioned at a predetermined distance
from one another. A second person 656 moves the legs of the
slaughter animals into the hooks 644, after which the
slaughter animals are carried along by the hooks 644.
Introducing the legs of the slaughter animals 652 requires
only a slight effort, without there being any need to 1lift
the body of the slaughter animal 652, which can remain
resting on the belt conveyor 642. If the hooks 664, at the
location where the person 656 is illustrated in the figure,
move along synchronously with the belt conveyor 640 and, at
the same time, undergo an upwards movement during which the
legs of the slaughter animals move into the hook openings,
the legs of the slaughter animals can be gripped by the
hooks 664 without the intervention of the person 656.

Fig. 27 shows a belt conveyor 660, the belt of
which is driven, in a manner not shown in more detail, in
the direction of arrows 662. Next to the belt conveyor 660
there are a number of people 664a-664e. Above the belt
conveyor 660 there 1is a part of a path of an overhead
conveyor 666 bearing hooks which are not shown in more
detail and are moving in the direction of arrows 668. Where
parts of the path intersect one another, there is a
difference in level between these parts. The speed at which
the hooks move along the path of the overhead conveyor 666
is substantially equal to the conveying speed of the belt
conveyor 660. Via a belt conveyor 670, stunned or dead
slaughter animals are fed to the belt conveyor 660 in the
direction of arrow 671. If the slaughter animals have been
stunned or killed with the aid of a gas mixture which may be
harmful to the people 664a-664e, the belt conveyor 670 is
preferably equipped with openings 672 through which gases
which are 1located above the belt conveyor 670 and have
escaped from the slaughter animals are sucked out.

The people 664a-664e hang slaughter animals which

have been supplied on the belt conveyor 660 from free hooks
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of the overhead conveyor 666, in which case in principle
every hook is accessible to person 664d and the smallest
number of hooks will be accessible to person 664c. Providing
the people 664d and 664e with access to the largest number
of free hooks, it is possible to prevent slaughter animals
from arriving at end 660a of the belt conveyor 660 without
having been hung up and without it being possible to do s0.

Fig. 28 shows a similar arrangement to that shown
in Fig. 27, but in this case an overhead conveyor 680 runs
in a straight path over the belt conveyor 660. The overhead
conveyor 680 is moving in the direction of arrow 682. There
is thus a “concurrent flow” of slaughter animals on the belt
conveyor 660 and hooks on the overhead conveyor 680, so that
it may be difficult in particular for the people 664d and
664e to find sufficient free hooks to hang the slaughter
animals from. This problem can be at least partially
overcome by reversing the conveying direction 682 of the
overhead conveyor 680, so that at any rate the person 664e
always has free hooks available.

Fig. 29 shows a belt conveyor, the belt of which is
driven, in a manner not shown in more detail, in the
direction of arrow 688. A narrow belt conveyor 690, which is
driven, in a manner not shown in more detail, in the
direction of arrow 692, is arranged next to and parallel to
the belt conveyor 688. Dead or stunned slaughter animals
which are supplied via a belt conveyor 694 in the direction
of arrow 696 move onto the belt conveyor 688 and, while they
are being conveyed on this belt, are hung from hooks of an
overhead conveyor 698 which 1is 1located above the belt
conveyor 686, the hooks moving in the direction of arrow
700. A wall 702 which is arranged in a stationary position a
short distance above the belt conveyors 686 and 690 guides
slaughter animals which cannot be hung up quickly enough by
persons 704d from the belt conveyor 686 to the belt conveyor
690, after which the slaughter animal in question is
returned past the people 704c, 704b and 704a. Since there
are always more hooks empty in the direction of the arrow

692, one of the people 704a-704c can still hang a slaughter
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animal which has been returned along the belt conveyor 690
from a hook of the overhead conveyor 698.

Fig. 30 shows a belt conveyor 710, the belt of
which is moving, in a manner not shown in more detail, in
the direction of arrow 712. Above the belt conveyor 710,
there is an overhead conveyor 714 in which hooks are moving
in the direction of arrow 716. At the downstream end of the
belt conveyor 710, there is a carousel conveyor 718 with two
raised walls 720, 722, between which an annular plate 724 is
rotated, in a manner not described in more detail, in one of
the directions of double arrow 726. A slaughter animal which
has moved onto the belt conveyor 710 via belt conveyor 730,
which is moving in the direction of arrow 728, and has not
been hung from the belt conveyor 710 onto a hook of the
overhead conveyor 714 by any of people 732a-732d reaches the
carousel conveyor 718, which functions as a buffer. The
slaughter animal can then still be picked up by the person
732d from the carousel conveyor 718 and can be hung from a
hook of the overhead conveyor 714. The fact that a slaughter
animal reaches the carousel conveyor forms an indication
that the number of slaughter animals supplied per unit time
is too high. Preferably, therefore, the person 732d is
provided with means for reducing the number of slaughter
animals supplied per unit time, for example by reducing the
conveying speeds of the belt conveyors 730 and 710. In this
connection, automatic regulation of the supply of slaughter
animals 1is also conceivable, in which case the carousel
conveyor 718 1is equipped with a suitable detector for
detecting the presence of slaughter animals on the carousel
conveyor 718. If the detector detects that there are no
slaughter animals on the carousel conveyor 718, the supply
of slaughter animals can be increased to a specified
maximum. However, as soon as the presence of slaughter
animals on the carousel conveyor 718 is detected, the supply
of slaughter animals is reduced, preferably in steps.

Fig. 31 shows a belt conveyor 740, the belt of
which is driven, in a manner not shown in more detail, in
the direction of arrow 742. A number of receptacles

744a-744d are arranged at a lower level next to the belt
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conveyor 740, above which receptacles hooks are moving, in
an overhead conveyor 746, in the direction of arrows 748. On
the other side of the belt conveyor 740, opposite each
receptacle 744a-744d, there 1is a ©respective ejector
mechanism 750a-750e, comprising an upright plate 752, which
can be moved transversely over the belt conveyor 740 at a
short distance above it and which is attached to a rod 754
of a piston-cylinder unit 756. At the ejector mechanism
750a, solid lines represent a starting position of the plate
752, while dashed lines indicate an ejection position.

The ejector mechanisms 750a-750e are used to push
the slaughter animals which are supplied on the belt
conveyor 740 into the respective receptacles 744a-744e, from
which the slaughter animals are hung from hooks of the
overhead conveyor 746 by respective people 758a-758e. The
receptacles 744a-744e may each be provided with a suitable
sensor, such as a weight sensor, on the basis of whose
signal the associated ejector mechanism 750a-750e 1is
actuated for ejecting slaughter animals from the belt
conveyor 740 and maintain a certain filling level of the
receptacles 744a-744e and/or a specified, preferably uniform
distribution of the slaughter animals over the receptacles
744a-T744e.

Fig.32 shows four receptacles 760a-760d4, at which
people 762a-762d are standing. An overhead conveyor 764 in
which hooks (not shown in more detail) are moving in the
direction of arrows 766, zruns above the receptacles. By
means which are not shown in more detail, the belt of a belt
conveyor 768 1is driven in the direction of arrow 770.
Beneath the downstream end of the belt conveyor 770 there is
a sloping chute 772 which can be pivoted, in a controllable
manner, about a pin 774, in the directions of double arrow
776, and the lowest end of which, in a predetermined pivot
position, adjoins one of the receptacles 760a-760d.

At the lowest end of the chute 772, there 1is a
raised wall 778 which is attached to pins 782 in such a
manner that it can be pivoted in a controlled manner by
means of arms 780. Thus the wall 778, in the position shown,

can block slaughter animals which are supplied from the belt
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conveyor 768, and in an upwardly pivoted position can allow
slaughter animals to pass through into one of the
receptacles 760a-760d.

In a similar way to that explained in connection
with Fig. 31, the receptacles 760a-760d in Fig. 32 may also
be provided with weight sensors which are able to emit a
signal, on the basis of which the supply of slaughter
animals to the receptacles 760a-760d is regulated.

Fig. 33 shows a carousel conveyor 790 with two
raised walls 792, 794, between which an annular plate 796 is
rotated about a pin 800 in the direction of arrows 798.
Above the top edge of the raised wall 792 there is a belt
conveyor 802, the belt of which moves in the direction of
arrow 804. Above the carousel conveyor 790, there is an
overhead conveyor 806, in which hooks (not shown in more
detail) are moving in the direction of arrows 808. A
partition 810 extends above the plate 796, between the walls
792 and 794.

Sstunned or dead slaughter animals which are
supplied on the belt conveyor 802 fall from the downstream
end of the belt conveyor 802 onto the plate 796 of the
carousel conveyor 790 and are thus conveyed onwards in the
direction of the arrows 798 between the raised walls 792,
794 until they are blocked by the partition 810. People who
hang the slaughter animals from the plate 796 in the hooks
of the overhead conveyor 806 stand behind the raised wall
792.

If the direction of rotation 798 of the plate 796
is reversed, the partition 810 has to be displaced into the
location 810a indicated by dashed lines. Both in the normal
direction of rotation 798 and in the opposite direction of
rotation, the partition 810 or 81l0a prevents slaughter
animals from remaining in the carousel conveyor 790 for a
prolonged period, since it will be obvious that slaughter
animals which are located at the partition 810 or 810a have
to be given priority for hanging from the hooks of the
overhead conveyor 806. In the case of the partition 810a,
with the hooks and the slaughter animals moving in

“countercurrent flow”, only empty hooks are located at the
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position of the partition 810a, which makes it easier to
hang the slaughter animals at that location.

Fig. 34 shows a carousel conveyor 820 with raised
walls 822, 824 and an annular plate 826 which rotates about
a pin 830 in the direction of arrows 828. A belt conveyor
832, the belt of which is moved, in a manner not shown in
more detail, in the direction of arrow 834, is arranged
above the top edge of the raised wall 822. Above the
carousel conveyor 820 there is an overhead conveyor 836 in
which hooks are moving in the direction of arrows 838. A
partition 840 extends between the raised walls 822, 824,
above the plate 826 of the carousel conveyor 820, which
partition can pivot about a pin 842 into a position which is
illustrated by dashed lines. People who pick up slaughter
animals which have been supplied onto the plate 826 via the
belt conveyor 832 and hang them from the hooks of the
overhead conveyor 836 stand behind the raised wall 822.

Slaughter animals which, after they have completed
virtually a complete circuit in the carousel conveyor 820,
have not yet been hung from a hook come into contact with
the partition 840, which pivots open when a certain pressure
is exerted on it by slaughter animals, in order to allow
these slaughter animals to pass through. At the same time,
the fact that the partition 840 has pivoted open makes it
possible to derive a signal that the supply of slaughter
animals via the belt conveyor 832 should be interrupted for
a brief period, so that it will be clearly apparent to the
people around the carousel conveyor 820 which slaughter
animals have been allowed to pass through the partition 840
(and therefore need to be given priority when hanging) and
which slaughter animals are only on their first circuit
through the carousel conveyor 820.

Fig. 35 shows a carousel conveyor 850 with raised
walls 852, 854 and 856, and two annular plates 858, 860,
which are rotated in opposite directions 862 and 864,
respectively, about a pin 866. Above the top edge of the
raised wall 852 there is a belt conveyor 868, the belt of
which is driven, by means which are not shown in more

detail, in the direction of arrow 870. A partition 876
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extends between the raised walls 852 and 856, above the
plates 858, 860. A partition 878 extends between the raised
walls 852 and 854, above the plate 860. Above the carousel
conveyor 850 there is an overhead conveyor 872 in which
hooks (not shown in more detail) are moving in the direction
of arrows 874. Slaughter animals which are supplied onto the
plate 858 by the belt conveyor 868, if they have not been
hung from hooks, are firstly conveyed almost one circuit on
the plate 858 between the raised walls 854 and 856, after
which they are guided by the partition 876 onto the plate
860 and are conveyed between the raised walls 852 and 854 to
the partition 878. Here, they will be given priority by the
person at that location for hanging from the hooks of the
overhead conveyor 872, and with this in mind this person has
an unlimited number of free hooks available.

Fig. 36 shows a carousel conveyor 880 with raised
walls 882, 884, between which an annular plate 886 is
rotated in the direction of arrows 888 about a pin 890. A
raised wall 892 connects the raised wall 884 to the raised
wall 882. A triangular plate 894 is arranged in a stationary
position in the surface of the plate 886. Above the raised
walls 882 and 892, there is a belt conveyor 896, the belt of
which is moved, in a manner not shown in more detail, in the
direction of arrow 898. Above the carousel conveyor, there
is an overhead conveyor 900 in which hooks (not shown in
more detail) are moving in the direction of arrows 902.
People who hang slaughter animals which are present in the
carousel conveyor 880 and are supplied via the belt conveyor
896 from hooks of the overhead conveyor 900 stand behind the
raised wall 882. In this case, slaughter animals firstly
reach the plate 886 and then - if they are not hung up
immediately - pass through more than a full circuit on the
plate 886 before they are guided between the raised walls
882 and 892 onto the plate 894. A person located at that
location will give priority to hanging these slaughter
animals from the hooks of the overhead conveyor 900, and
with this in mind this person has an unlimited number of

free hooks at his disposal.
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It is important for slaughter animals to be hung up
within a certain time of being stunned, so that they can be
fed to an exsanguination device, in order to achieve a
desired quality of exsanguination, and in view of the risk
of a slaughter animal which has been stunned waking up
before exsanguination has commenced. Even in the case of
dead slaughter animals, they have to be hung up within a
certain limited time in order to prevent an undesired loss
of quality. It is therefore important to prevent slaughter
animals from being able to or having to remain in a buffer
store for an excessive time before they are hung up.
Appropriate measures which ensure that this 1is so are
provided in a number of the arrangements shown in Fig. 27
and subsequent figures.

In the figures associated with this description,
only those components which come into direct contact with
the fowl are illustrated. Other components, such as a frame,
actuators, etc. have been omitted for the sake of clarity
and can in any case be designed in an obvious manner by the

person skilled in the art.
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CLAIMS

1. Method for mechanically opening at least one blood
vessel in the neck of a slaughter animal, in particular a
fowl (2), comprising the steps:

positioning the neck of the slaughter animal; and

opening the at least one blood vessel (32, 34),

characterized in that the at least one blood vessel is
opened by moving at least one cutting means (44) into the
neck from one side of the neck towards the opposite side of
the neck, the at least one blood vessel (32, 34) to be
opened being located in the path of the cutting means (44).
2. Method according to claim 1, characterized in that
the cutting means is a substantially elongate blade (44)
which is provided with a sharp, inclined front side, and in
that the Dblade (44) is moved substantially in its
longitudinal direction, the at least one blood vessel (32,
34) which is to be opened being located in the path of the
inclined side of the blade.

3. Method according to claim 2, characterized in that
the blade (44) is moved to and fro substantially along a
line.

4. Method according to any of claims 1-3,
characterized in that at least one jugular vein (34) and at
least one carotid artery (32) are opened.

5. Method according to any of claims 1-4,
characterized in that, before the at least one blood vessel
(32, 34) is opened, the body of the slaughter animal is
located at a lower level than the area of the opening.

6. Method according to claim 5, characterized in that
the slaughter animal is hung by its head.

7. Method according to any of claims 1-6,
characterized in that, after the at least one blood vessel
(32, 34) has been opened, the body of the slaughter animal
is located at a higher level than the area of the opening.

8. Method according to claim 6 or 7, characterized in
that, after the at least one blood vessel (32, 34) has been

opened, at least one leg or hind leg of the slaughter animal
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is connected to a carrier, and in that the hanging by the
head is then eliminated.

9. Method according to any of claims 1-8,
characterized in that, before the at least one blood vessel
(32, 34) is opened, the distance between the trachea (28)
and the at least one blood vessel is increased in an area of
the opening. '
10. Method according to claim 9, characterized in that,
before the at least one blood vessel (32, 34) is opened, the
distance between the oesophagus (30) and the at least one
blood vessel is also increased in the area of the opening.
11. Method according to claim 9 or 10, characterized in
that said distance is increased by introducing a separating
member (36), which is provided with an end, into the neck
from each of the two sides of the neck until the ends of the
two separating members (36) come into contact with one
another or are at a short distance from one another at a
location between the trachea (28) and the at least one blood
vessel, in particular at a location between the oesophagus
(30) and the at least one blood vessel, and then moving the
separating members and a part of the neck apart
substantially transversely with respect to the longitudinal
direction of the neck.

12. Method according to claim 11, characterized in that
the neck is fixed in place and the separating members (36)
move with respect to a part of the neck.

13. Method according to claim 12, characterized in that
the separating members (36), after they have been moved into
the neck, are moved towards the front side or the rear side
of the neck.

14. Method according to any of claims 1-13,
characterized in that the slaughter animal is killed before
the at least one blood vessel (32, 34) is opened.

15. Method according to claim 14, characterized in that
the slaughter animal is killed in a gas atmosphere.

l6. Device for cutting into at least one blood vessel
(32, 34) in the neck of a slaughter animal, in particular a

fowl (2), comprising:
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neck positioning means (10, 18; 86) for positioning the
neck of the slaughter animal; and

blood vessel opening means (44, 48) for opening the at
least one blood vessel,

characterized in that the blood vessel opening means
comprise at least one cutting means (44) which is adapted to
move through the neck from one side of the neck to the other
side of the neck, the at least one blood vessel (32, 34)
which is to be opened being located in the path of the
cutting means (44).
17. Device according to claim 16, characterized in that
the cutting means is a substantially elongate blade (44)
which is provided with a sharp, inclined front side and is
adapted to be moved substantially in the Ilongitudinal
direction of the blade.
18. Device according to claim 17, characterized in that
the blade is adapted to be moved to and fro substantially
along a line.
19. Device according to any of claims 16-18,
characterized in that the neck positioning means engage on
the neck in the area which extends from the underside of the
head of the slaughter animal to the second cervical
vertebra.
20. Device according to claim 19, characterized by a
head carrier for carrying the slaughter animal by its head.
21. Device according to claim 20, characterized in that
the head carrier (10) comprises a substantially U-shaped
carrying opening, the transverse dimension of which is
smaller than the width of the head of the slaughter.
22. Device according to claim 20 or 21, characterized
in that the head carrier (10) forms part of a conveyor, the
path (12) of which at least extends from a location where
slaughter animals are supplied to the location of the blood
vessel opening means.
23. Device according to any of claims 16-22,
characterized by separating means (36) for increasing the
distance between the trachea (28) and the at least one blood

vessel (32, 34) in an area of the opening.
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24. Device according to claim 23, characterized in that
the separating means (36) are adapted to increase the
distance between the oesophagus (30) and the at least one
blood vessel (32, 34) in the area of the opening.

25. Device according to claim 23 or 24, characterized
in that the separating means comprise two separating members
(36) which are provided with an end and are adapted to be
moved out of an open position into the neck, from the two
sides of the neck of the slaughter animal, until the ends of
the two separating members, in a closed position, are in
contact with one another or are located at a short distance
apart at a location Dbetween the trachea (28) or the
oesophagus (30) and the at least one blood vessel (32, 34).
26. Device according to claim 25, characterized in that
the end of the separating member (36) is blunt.

27. Device according to claim 25 or 26, characterized
in that the separating members are adapted, in their closed
position, to be moved towards the front side or the rear
side of the neck.

28. Device according to any of claims 16-27,
characterized by leg positioning means for placing at least
one leg or hind leg of the slaughter animal in a leg support
(9; 68; 114; 144) which interacts with the leg positioning
means.

29. Device according to claim 28, characterized in that
the leg positioning means comprise a support (50, 84) which
can tilt about an axis, for tilting at least part of the at
least one leg from a substantially vertical position into a
substantially horizontal position.

30. Device according to claim 29, characterized in that
said part of the leg extends below the knee joint.

31. Device according to claim 29 or 30, characterized
in that the support (50; 84) is adapted also to support the
breast of the slaughter animal.

32. Device according to claim 29 or 30, characterized
in that the support (122) is provided with gripper means
(130) for securely gripping the at least one leg.

33. Device according to any of claims 28-33,

characterized by one or more stops (86, 108), which interact
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with the leg positioning means, for positioning the at least
one leg substantially in a horizontal plane.

34. Device according to any of claims 16-33,
characterized in that the neck positioning means comprise a
head support (10) for supporting the head and a shoulder
support (18, 86) for supporting the shoulders of the
slaughter animal.

35. Device for imposing a distance between stunned or
dead slaughter animals (170) or parts of slaughter animals,
comprising:

a first conveyor (150, 152; 180, 194; 220; 240; 262)
for conveying the slaughter animals or the parts thereof in
a first direction,

characterized by a second conveyor (152, 154; 198; 210;
264, 266) which leads from the first belt conveyor, for
conveying the slaughter animals or the parts thereof in a
second direction,

the first direction differing from the second
direction.

36. Device according to claim 35, characterized in that
the angle between the first direction and the second
direction is at least 45°, and is preferably 90°.

37. Device according to claim 35 or 36, characterized
in that the second conveyor comprises a conveyor belt which
is provided with walls (200; 214; 250) which are situated at
regular intervals, the plane of each wall being oriented at
an angle of at least 45° with respect to the plane of the
conveyor belt.

38. Device for imposing a distance between stunned or
dead slaughter animals (170) or parts of slaughter animals
comprising:

a first conveyor (150, 152; 180, 194; 220; 240; 262)
with a discharge end, for conveying the slaughter animals or
the parts thereof in a first direction,

characterized by a second conveyor (152, 154; 198; 210;
264, 266), at least part of which extends beneath the
discharge end of the first conveyor, for conveying the
slaughter animals or the parts thereof, which second

conveyor comprises a conveyor belt which is provided with
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walls (200; 214; 250) which are situated at regular
intervals, the plane of each wall being oriented at an angle
of at least 45° with respect to the plane of the conveyor
belt.
39. Device according to any of claims 35-38,
characterized by a set of guides (296, 298; 326, 328; 526),
which are arranged substantially stationary above the first
conveyor and delimit a passage which becomes narrower, as
seen in the conveying direction, and the minimum width of
which substantially corresponds to or is slightly greater
than the smallest width dimension of the slaughter animal or
the part thereof.
40. Device according to claim 39, characterized in that
one of the guides comprises a conveyor belt (188; 228)
which is adapted to be driven in a direction (192; 230)
which is substantially opposite to the direction of
conveyance which is brought about by the first conveyor
along the conveyor belt.
41. Device for orienting a stunned or dead slaughter
animal, or a part of a slaughter animal, comprising:

a conveyor (290; 332; 340; 370; 400; 440; 502; 514,
518) for conveying the slaughter animal (292; 338; 364; 372;
402; 442; 528) or the part thereof in a conveying direction;
and

orientation means (296, 298; 318, 326, 328; 344a, 344Db;
376; 406; 446; 470; 498; 526) for transferring the slaughter
animal or the part thereof from a first location in a first
orientation to a second location and/or into a second
orientation on the conveyor.
42. Device according to claim 41, characterized in that
the orientation means comprise a set of guides (296, 298;
326, 328; 526), which are arranged substantially stationary
above the conveyor and delimit a passage which becomes
narrower as seen in the conveying direction and the minimum
width of which substantially corresponds to or is slightly
greater than the smallest width dimension of the slaughter
animal or the part thereof.
43. Device according to claim 41 or 42, characterized

in that the orientation means comprise a liquid bath (316)
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with a set of guides (326, 328), which are arranged in the
vicinity of the water surface and delimit a passage which
becomes narrower as seen in the conveying direction and the
minimum width of which substantially corresponds to or is
slightly greater than the smallest width dimension of the
slaughter animal or the part thereof, means being provided
for generating a flow in the conveying direction in the
liquid bath, and the conveyor (332) being arranged so as to
carry the slaughter animal or the part thereof along
downstream of the guides.

44 . Device according to claim 41, characterized in that
the orientation means comprise at least one manipulator
(344a, 344b; 376; 406; 446; 470) which is adapted to engage
on the slaughter animal or the part thereof, the following
also being provided:

an image processing system (362; 388; 432; 456), which
is arranged above the conveyor and upstream with respect to
the at 1least one manipulator, for supplying image
information relating to the slaughter animal or the part
thereof located on the conveyor;

a data processing system (358; 390; 434; 458) which is
coupled to the image processing system and the at least one
manipulator,

the data processing system being adapted to determine,
on the basis of the image information, the first location
and the first orientation of the slaughter animal or the
part thereof, and to control the manipulator in order to
reach the second location and/or the second orientation.

45. Device according to claim 44, characterized in that
the manipulator (344a, 344b) comprises a drum (352) which is
arranged above the conveyor, can rotate about an axis and is
provided with a number of fingers (354) which project
substantially radially with respect to the axis.

46. Device according to claim 44, characterized in that
the manipulator comprises a blowing nozzle (376) which is
arranged above the conveyor, 1is provided with Dblowing
openings (378) and can pivot about an axis.

47. Device according to claim 44, characterized in that

the manipulator (406) comprises at least one arm (410, 416)
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which is provided at one end with a gripper device (428) for
securely gripping the slaughter animal or the part thereof.
48. Device according to claim 44, characterized in that
the manipulator (446) comprises a suction nozzle (448; 472)
for sucking the slaughter animal or the part thereof.

49. Device according to claim 41, characterized in that
the orientation means comprise an elongate cylinder (498)
which can rotate about its longitudinal axis (500).

50. Device according to claim 49, characterized in that
the cylinder (498) is provided, on its inner wall, with a
helical, raised wall (499).

51. Device for hanging a slaughter animal from a hook,
comprising:

a first conveyor (518), parallel to which a guide (524)
is arranged at a distance on either side; and

a second conveyor for advancing the hooks beneath and
parallel to the first conveyor (518) for hooking onto legs
of the slaughter animal (528) which is situated on the first
conveyor.

52. Device for hanging a slaughter animal from a hook,
comprising:

a conveyor (550) with a conveying direction for
conveying the slaughter animal (556) with the legs in the
conveying direction;

a stop (558) which is arranged above the conveyor, for
blocking the slaughter animal; and

a gripper device (570) for securely gripping the
slaughter animal and hanging it from a hook.

53. Device for hanging a slaughter animal from a hook,
comprising:

a belt conveyor (580; 640) for conveying the slaughter
animal (586; 652); and

a conveyor for advancing the hook (590; 644) towards an
edge side of the belt conveyor and upwards.

54. Device for hanging a slaughter animal from a hook,
comprising:

two belt conveyors (608, 610) which are arranged next
to and at a distance from one another, are substantially

parallel and are driven synchronously, in such a manner that
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a gap is formed between the belt conveyors, the width of
which gap is smaller than the smallest width dimension of
the slaughter animal, and over a predetermined length at the
topside and the underside of the belt conveyors is smaller
than the head of the slaughter animal, for guiding the neck
of the slaughter animal between the belt conveyors and to
enclose the head between them; and

a conveyor for advancing hooks (10) along the underside
of the belt conveyors and at least partially parallel
thereto at the level of the gap for receiving the neck for
hanging the slaughter animal by its head.
55. Device for hanging slaughter animals or parts
thereof from hooks, comprising:

a moving conveyor surface for conveying the slaughter
animals or the parts thereof;

an overhead conveyor (666) which is arranged partially
above the conveyor surface, for the hooks,

characterized in that an upstream part of the overhead
conveyor is arranged above a downstream part of the conveyor
surface, while a downstream part of the overhead conveyor is
arranged above an upstream part of the conveyor surface.
56. Device for hanging slaughter animals or parts
thereof from hooks, comprising:

a moving conveyor surface for conveying the slaughter
animals or the parts thereof;

an overhead conveyor, which 1is arranged above the
conveyor surface, for the hooks,

characterized in that above the conveyor surface there
is a wall (810, 810a; 840; 878) for blocking the slaughter
animals or parts thereof which are conveyed on the conveyor
surface.
57. Device according to claim 55 or 56, characterized
in that the conveyor surface is formed by an annular disc
(796; 826).
58. Device according to claim 56 or 57, characterized
in that the wall (840) is displaceable.
59. Device for hanging slaughter animals or parts

thereof from hooks, comprising:
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a conveyor surface (740) with sides which lie opposite
one another, for conveying the slaughter animals or parts
thereof;

a number of ejectors (750a-750e), which are arranged
along one side of the conveyor surface, for ejecting the
slaughter animals or parts thereof from the conveyor
surface; '

a number of holders (744a-744e), which are arranged
along the other side of the conveyor surface, opposite the
ejectors, for collecting slaughter animals or parts thereof
which have been ejected from the conveyor surface; and

an overhead conveyor (746), which is arranged partially
above the holders, for the hooks.

60. Device for hanging slaughter animals or parts
thereof from hooks, comprising:

a number of holders (760a-760d) for the slaughter
animals or parts thereof;

an overhead conveyor (764) which is arranged partially
above the holders; and

a conveyor surface (772) for conveying the slaughter
animals or parts thereof,

the conveyor surface having a discharge end which can
be displaced for discharging the slaughter animals to a

predetermined holder.
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