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(57) Abrégée/Abstract:

The Invention relates to an apparatus for stunning animals for slaughter, Iin particular pigs, comprising: - a conveyor for stunned
animals for slaughter, - at least one stunning device which connects onto the conveyor, and - measuring and control means for
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(57) Abrege(suite)/Abstract(continued):
detecting the production of the stunning device and actuating the stunning device subject to the detected production. The

Invention also relates to a method for stunning animals for slaughter, in particular pigs, wherein at least one stunning device feeds
stunned animals for slaughter to a conveyor and the outfeed of the stunning device Is regulated subject to the previous outfeed of

the stunning device.
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Abstract

The invention relates to an apparatus for stunning animals for slaughter, in particular
pigs, comprising:

- a conveyor for stunned anmimals for slaughter,

- at least one stunning device which connects onto the conveyor, and

- measuring and control means for detecting the production of the stunning device and

actuating the stunning device subject to the detected production.

The invention also relates to a method for stunning animals for slaughter, 1n particular
p1gs, wherein at least one stunning device feeds stunned animals for slaughter to a
conveyor and the outfeed of the stunning device 1s regulated subject to the previous

outfeed of the stunning device.
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Apparatus and method for stunning animals for slaughter
The invention relates to an apparatus and method for stunning animals for slaughter.

In the slaughtering of animals, 1n particular pigs, on industrial scale the animals are
usually stunned 1n a stunning device and then killed in stunned state. The stunned or
anaesthetized animals for slaughter are placed on a conveyor to be carried to a
location where the animals are stuck. A drawback of the existing devices and methods
1s that the mutual distances between the stunned animals on the conveyor cannot be
controlled. The reason for this 1s that the feed of the living animals for slaughter into
the stunning device 1s not always so simple; there are struggling animals which cause
the distance from a preceding animal to be greater than desired. The feed of living
animals is found 1n practice to be a process which cannot be fully controlled. In
addition, 1t 1s impossible to place a sufficiently large buffer of stunned animals
between the stunning device and the conveyor because it 1s important that the time
between stunning of an animal and sticking thereof be as short as possible. Stunning
1s 1n any case of only limited duration and the quality of the meat benefits from the
pig being stuck a short time after the stunning.

The Australian patent AU 571 286 describes an assembly for enclosing animals, in
addition to an apparatus and method for processing animals. Use is made herein of
displaceable means for determining the position of a foremost body part of an animal.
The displaceable means bound the forward movement of an animal in combination
with a bracket assembly with which the position of the amimal 1s fixed relative to the
displaceable means. The bracket assembly engages on the neck of the animal. The
displaceable means and the bracket assembly are coupled for control purposes to

operating means. The described apparatus 1s also provided with sensor means for

monitoring and controlling the progress of the process.
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The present invention has for an object of an
embodiment to provide an apparatus and method for stunning
animals for slaughter with which the mutual distances

between stunned animals on a conveyor can pbe controlled and

the time between stunning of an animal for slaughter and the

actual sticking of the stunned animal remains limited. It

P

is also an objective of an embodiment to control the

stunning capacity such as to enable a direct coupling
between a stunning device and a further processing, such as
for instance hooking-on. This results 1n better capacity

utilization of the further processes.

e

An aspect of the invention provides an apparatus

for stunning animals for slaughter comprising: a) a

conveyor for conveylng stunned animals for slaughter; b) at
least two stunning devices for stunning animals comprising a
first stunning device and a second stunning devlice, whereiln

the animals stunned by the first and second stunning devices

are delivered onto the conveyor after stunning; and c¢) means
for detecting animals stunned by the first stunning device
and regulating the flow of animals through the second
stunning device based on detection of animals stunned by the

first stunning device.

A further aspect of the inventlion provides a

method for stunning animals for slaughter, the method

comprising: stunning the animals using a first stunniling

device, thereby producing stunned animals; feeding the

animals stunned by the first stunning device onto a

conveyor; and regulating the flow of animals through a

second stunning device based on outfeed of stunned animals

from the first stunning device.
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Another aspect of the i1nvention provides an

apparatus for stunning animals for slaughter, in particular

plgs, comprising: a conveyor for stunned animals for

slaughter,
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at least one stunning device which connects onto the conveyor, and measuring and
control means for detecting the production of the stunning device and actuating the
stunning device subject to the detected production. The apparatus according to the
invention has the very significant advantage that the intervals at which animals for
slaughter can be stunned are controllable. It hereby becomes possible to place animals
for slaughter for instance at mutually equal distances on the conveyor. Further
processing of stunned animals for slaughter with mutually equal spacing has a number
of advantages. Sticking 1s simplified; this can take place at more or less fixed
intervals. Removal of the stuck animals from the conveyor is hereby also simplified,
particularly when the production capacity of the stunning device is synchronized with
for instance the hooking-on. If the speed of the hooks from which the slaughtered
animals must be suspended is synchronized with the intervals at which the stuck

animals are supplied, the work of hooking-on is simplified. It is moreover possible in

this way to load all supplied hooks with a stuck animal, which results in a better

utilization of the capacity of all the processes linked in fixed sequence.

The measuring and control means are preferably coupled to the stunning device and

are preferably also adapted to actuate the stunning device such that it delivers stunned
animals at constant time intervals. In a particular preferred embodiment the measuring
and control means and the stunning device are adapted to accelerate and decelerate the

stunning device during production, for instance by starting or stopping it. The

production of the stunning device can thus be limited for a time (for instance stopped)
so as to thus reduce the supply of animals for slaughter. Acceleration of the stunning
device results 1n an increase in the supply of animals for slaughter. The time between
the stunning and sticking of an animal can remain unvarying in such an apparatus,
while stunned animals can still be delivered at constant time intervals. Another
possibility 1s to place a displaceable stop in the stunning device with which animals
for slaughter can be stopped for a time and released at the correct moments. Electrical
electrodes with which a stunning can take place can for instance also be utilized as

displaceable stop.

In a preferred embodiment the apparatus comprises at least two stunning devices and
the measuring and control means detect the production of a first stunning device and
actuate another stunning device subject to the detected production. There is therefore
a stunning device, the capacity of which is utilized in more or less conventional
manner. This first stunning device will discharge stunned animals at more or less

random moments with differing mutual spacing. It is also possible that the outfeed
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from the first stunning device comes to a complete halt due to for instance a
malfunction. This preferred embodiment provides at least one additional stunning
device which can likewise supply stunned animals on demand to the conveyor. When
a mutual spacing occurs between the stunned animals supplied by the first, also
referred to as "master”, stunning device such that an extra animal can be placed on the
conveyor between these animals, the second stunning device receives an actuating
signal whereby the empty space on the conveyor is filled with a stunned animal from

the second stunning device.

For a precise control of the mutual spacing between all stunned animals for slaughter
placed on the conveyor, 1t 1s of course recommended that the production of all the

stunning devices connecting onto the conveyor be controlled by measuring and

control means which may or may not be integrated with each other.

In a variant hereof the maximum production capacity of one or more master stunning
devices 1s utilized but the outfeed from this (these) device(s) is still placed at the
possible positions of the conveyor by means of for instance displaceable stops. The
positions left open on the conveyor can then be filled by one or more following or

"slave" stunning devices.

For problem-free loading the invention also provides an apparatus with a conveyor
which 1s divided into a plurality of segments, which segments connect successively
onto each other and are driven such that they can transport animals for slaughter at
ditferent transporting speeds. A segment on which the stunned animals for slaughter
are placed on the conveyor herein preferably moves at higher speed than a following
segment on which the stunned animals for slaughter are stuck or for instance chained.
The higher speed of the prior segment of the conveyor on which the animals for
slaughter are placed has the advantage that the interspacing between the animals can
be relatively great there, whereby there is a reduced danger of the animals being
brought into contact with each other during placing on the conveyor. A following
segment of the conveyor to which the animals are subsequently transferred has a
lower transporting speed, with the advantage that the stunned animals move less
quickly during sticking, which simplifies the sticking work. It is also noted in this
respect that 1t 1s also possible to place an individual sticker after each stunning device.
Because that part of the conveyor which transports animals at higher speed can have a

limited length, the total length of the apparatus can also be reduced by means of this

preferred embodiment. An advantage deriving herefrom is that the installation length
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of the apparatus can remain limited. The animals also move less quickly during

hooking-on, which simplifies hooking-on.

In a particular preferred embodiment the apparatus is provided with correction means
for displacing animals for slaughter relative to the conveyor. The correction means
can herein form part of the conveyor, although the correction means can also be
disposed independently of the conveyor. Using the correction means relatively minor
modifications can be made in the mutual spacing between animals for slaughter once
they have already been stunned and placed on the conveyor in order to thus obtain an
even more accurate mutual spacing between the animals for slaughter on the
conveyor. This can for instance be realized by providing the conveyor with carrier

elements, such as rollers, which can be controlled independently of each other such

that individual animals for slaughter are displaceable over a limited distance relative
to the conveyor. Such a displacement can take place 1n the transporting direction as
well as 1n a direction opposed to the transporting direction. Another option is for
instance to place a displaceable stop after the stunning device with which individual
stunned animals can be stopped for a variable time such that release thereof results in
a correct positioning of a stunned animal for slaughter on the conveyor. Similarly, it is
also possible to push animals forward with the displaceable stop so that they are thus
urged 1n forward direction to the desired location on the conveyor. Although the

correction means are very suitable for use in combination with the apparatus
according to the invention, they can also be applied independently of such an
apparatus. The correction means as described here can thus also be applied for

instance with a prior art stunning device.

The stunning devices preferably connect successively onto the conveyor, and a first
stunning device, the production of which is measured, connects in the transporting

direction of the conveyor onto the conveyor for an associated actuated second

stunning device. The advantage of this embodiment is that the feedback time from the

actuating first stunning device to the actuated second stunning device is as long as

possible.

The measuring and control means preferably comprise at least one sensor for
detecting the production of at least one stunning device and/or they comprise a
computer for converting the measurement values into control signals. Each stunning
device can be provided with separate measuring and control means to which

production information can be supplied using one or more sensors.
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For the most precise possible measurement of the production it 1s recommended to

place at least one sensor close to or even following the actual stunning process. It is
thus possible to dispose a sensor close to the conveyor, whereby the variations which
occur during placing of a stunned animal for slaughter on the conveyor are also
compensated by the measuring and control means. An optional computer arranged in
the measuring and control means is preferably also provided with input means for
inputting the control of the variables influencing production. The production of a
stunning device can be accurately detected in simple manner by means of a sensor.
The computer for control can consist of a "personal computer” (PC) to which by
means of a keyboard or touch screen extra control signals can be fed relating to for
instance production speed, distribution of the production over a plurality of stunning

devices, and so on.

In a preferred embodiment the stunning devices are provided with belly conveyors for
transporting the animals for slaughter in the stunning devices. The stunning device
can herein be provided with electrical stunning means and/or gas stunning means.
Animals for slaughter can be carried through a stunning device in relatively calm
manner with belly conveyors. A drawback of the use of a belly conveyor is that it is
not easy to load, which can result in under-utilization of a stunning device. This
drawback can be compensated with the apparatus according to the invention. One
possibility of controlling the capacity of a stunning device with belly conveyor is for
the drive of the belly band to be controllable by the measuring and control means.
Analogously to an above described preferred embodiment, the belly conveyor can

thus be brought to a stop when there is the danger of animals for slaughter being
stunned at too short intervals.

In yet another preferred embodiment the conveyor is a belt conveyor for prone
transport of stunned animals for slaughter. The stunned animals can be automatically
placed 1n prone position on a belt conveyor, which is also suitable for further

processes such as for instance sticking and draining blood. An example of a suitable

belt conveyor, also referred to as a moving table, is an apron conveyor.

The invention also provides a method for stunning animals for slaughter, in particular
p1gs, wherein at least one stunning device feeds stunned animals for slaughter to a
conveyor and the outfeed of the stunning device is regulated subject to the previous
outteed of the stunning device. In a preferred application of the method the outfeed of
the stunning device 1s regulated such that it delivers stunned animals at constant time
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intervals. This can for instance be realized in that the measuring and control means
regulate the outteed of the stunning device by accelerating and decelerating the
stunning device during production. In another preferred application of the method at
least two stunning devices feed stunned animals for slaughter to a conveyor and the
outfeed of at least one stunning device 1s regulated subject to the previous output of at
least one other stunning device. According to a preferred method a first stunning
device actuating another stunning device herein feeds the animals for slaughter to the
conveyor at a position which in the transporting direction of the conveyor is located
prior to the feed position of the associated actuated second stunning device. With
these methods the advantages can be realized as described above with reference to the
apparatus according to the invention, in particular the productivity of a whole
slaughter line can hereby increase. The method can be performed with a stunning
device of random type, such as for instance an electrical stunning device or a gas

stunning device.

The present invention will be further elucidated with reference to the non-limitative
embodiments shown 1n the following figures. Herein:

figure 1 shows a partly cut-away perspective view of an apparatus according to the
Invention, and

figure 2 shows a schematic top view of an apparatus according to the invention in

which three stunning devices connect onto a conveyor.

Figure 1 shows an apparatus 1 according to the invention with a belt conveyor 2 onto
which connect two stunning devices 3, 4. To both the first stunning device 3 and
second stunning device 4 are supplied live pigs 5 which are carried by belly

conveyors 6 to electrode assemblies 7. Electrode assemblies 7 are screened by cage

constructions 8 to prevent accitdents. Stunning devices 3, 4 connect onto belt conveyor

2 by means of guides 9. The figure shows that a stunned pig 10 is just leaving

stunning device 3.

A pig 11 stunned earlier by stunning device 3 is already situated on belt conveyor 2.
The distance between the rearmost stunned pig 11 lying on belt conveyor 2 and the
preceding stunned pig 12 placed on belt conveyor 2 is so large that there is still space
to accommodate a stunned pig 13 fed by the second stunning device 4. At the side of
belt conveyor 2 a slaughterer 14 is located at a position where belt conveyor 2 has

already passed the second stunning device 4. Slaughterer 14 sticks the stunned pigs

10, 11, 12, 13, whereby the blood drains therefrom lying in prone position. Belt
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conveyor 2 1s provided with alternately placed long slats 15 and shorter slats 16 so
that the blood released during bleeding can be drained through belt conveyor 2. This
figure shows clearly that the stuck pigs 17 lie at short mutual distances on belt
conveyor 2, for instance at a pitch of 900 mm, so that the capacity of belt conveyor 2

and the subsequent processing stations can be optimally utilized.

The production of the first stunning device 3 can be derived from a signal coming
from a sensor 18. Sensor 18 1s arranged 1in first stunning device 3 at a position such
that it 1s certain that after a determined period a stunned pig 10 will leave the device.
Sensor 18 1s preferably arranged as far as possible to the rear in first stunning device 3
so that the moment at which pig 10 will leave device 3 can be precisely determined.
The signals generated by sensor 18 are fed to a computer 20 by means of a signal line
19. Computer 20 then actuates the production of second stunning device 4 by means
of a control line 21. In a stand-alone arrangement of stunning device 3, but also in a
multiple arrangement, 1t 1s possible for the control line 21 to feed back directly to
stunning device 3 in which sensor 18 is arranged. With the embodiment shown in the
figure relatively large spaces between stunned pigs 11, 12 placed successively on belt
conveyor 2 can be filled with pi1gs 13 stunned by second stunning device 4. It is thus
also possible for instance for the second stunning device 4 to stun a plurality of pigs in
rapid succession in the case that the feed of first stunning device 3 is halted for a time.
With the apparatus 1 as shown it is possible to supply stunned pigs via belt conveyor
2 at intervals of 3 seconds. Apparatus 1 therefore has a capacity of 1200 animals per
hour. A stand-alone disposition of stunning device 3 in combination with belt
conveyor 2 provides an apparatus with a capacity of 600 stunned animals per hour.
For an even more precise regulation of the process the apparatus can be provided with
at least one sensor 22 which is placed at the side of belt conveyor 2 and which is
connected by means of signal line 23 to computer 20. By regulating the stunning
process subject to measurement signals from sensor 22 the distribution with which
stunned animals are placed by stunning devices 3, 4 onto belt conveyor 2 has no or
less influence on the intervals at which the stuck pigs 17 lie on belt conveyor 2. For
even more precise control of the spacing between stuck pigs 17 it is also possible to
place a displaceable stop, not shown in this figure, above belt conveyor 2 so that the
stunned animals 11, 12, 17, whether stuck or not, can be stopped for a time as
required. Belt conveyor 2 herein moves through beneath the stopped animal 11, 12, 17
so that the position of animal 11, 12, 17 changes on the belt. When animal 11, 12, 17
occupies a desired position the displaceable stop is displaced such that animal 11, 12,

17 has a clear passage.
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In the arrangement shown 1n this figure the first stunning device 3 can be designated
as "master", while second stunning device 4 1s an additional device. It 1s also possible
to combine a measuring and control system with belt conveyor 2 and stunning devices
3, 4 which 1s otherwise embodied, whereby second stunning device 4 can also be
utilized as master. In that case the modified measuring and control system must at
least be provided with an additional sensor which 1s arranged in second stunning
device 4 and an additional control line must run from computer 20 to first stunning
device 3. It 1s generally less desirable to employ the second stunning device 4 as
master because the feedback time to first stunning device 3 on detection of an
insufficient loading of second stunning device 4 is shorter than in the shown situation.
It may nevertheless be desirable in exceptional circumstances to employ the second
stunning device 4 as master, in order to load the two stunning devices 3, 4 more or

less proportionally and/or to enable maintenance of first stunning device 3.

Figure 2 shows a schematic top view of an apparatus 24 according to the invention in
which three stunning devices 25, 26, 27 connect onto a conveyor 28 for discharge of
the stunned pigs. The transporting direction of conveyor 28 1s indicated by means of
arrow P1. The production of the individual stunning devices 25, 26, 27 can be
detected and actuated by means of measuring and control means 29 consisting of a

computer 30 and diverse signal and control lines 31.

Although the apparatus 1s elucidated with reference to only a few embodiments, it will
be apparent to all that the invention 1s in no way limited to the described and shown
embodiments. On the contrary, many variations remain possible for a skilled person

withing the scope of the invention.
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CLAIMS:
1. An apparatus for stunning animals for slaughter
comprising:

a) a conveyor for conveyling stunned animals for

o slaughter;

b) at least two stunning devices for stunning

animals comprising a first stunning device and a second

stunning device, wherein the animals stunned by the first

and second stunning devices are dellivered onto the conveyor

10 after stunning; and

c) means for detecting animals stunned by the

first stunning device and regulating the flow of animals

through the second stunning device based on detection of

animals stunned by the first stunning device.

15 2. The apparatus as claimed 1n claim 1, wherein the

means 1s coupled to the first and second stunning devices

and 1s adapted to regulate the flow of animals through the

first and second stunning devices to deliver stunned animals

onto the conveyor at constant time intervals.

20 3. The apparatus as claimed in claim 2, wherein the

means and the first and second stunning devices are adapted
to accelerate and decelerate the rate by which the first and

second stunning devices produce stunned animals.

4 . The apparatus as claimed in claim 1, wherein the

F

25 conveyor 1s divided into a plurality of segments, wherein

the segments are connected successively onto each other and

p— g

are capable of belng operated at different speeds.
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5. The apparatus as claimed 1n claim 1, wherein the

apparatus 1s provided with correction means for displacing

animals for slaughter relative to the convevor.

o . The apparatus as claimed in claim 5, wherein the

correction means are elther formed integrally or non-

integrally with the conveyor.

7. The apparatus as claimed 1in claim 1, wherein the

at least two stunning devices operatively connect

successlively to the conveyor, and wherein the first stunning
device 1s operatively connected to the conveyor upstream

from the second stunning device.

8 . The apparatus as claimed 1n claim 1, wherein the

means further comprises at least one sensor for detecting

the stunned animals produced by the first stunning device.

0. The apparatus as claimed 1in claim 8, wherein the

B

at least one sensor generates data based on its detection of

stunned animals and wherein the means further comprises a

computing device for receiving the data from the at least

one sensor and converting the data into control signals.

10. The apparatus as claimed in claim 9, wherein the

computing device 1s provided with input means for inputting

data used to control stunned animal production.

11. The apparatus as claimed in claim 1, wherein at

ﬁ

least one of the at least two stunning devices is provided

with a belly conveyor for transporting the animals for

slaughter 1n the stunning device.

12. The apparatus as claimed 1in claim 1, wherein at

least one of the at least two stunning devices is selected

pre—~

from the group consisting of an electrical stunning means

and a gas stunning means.
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13. The apparatus as claimed in claim 1, wherein the

conveyor 1S a belt conveyor for prone transport of stunned

animals for slaughter.

14. A method for stunning animals for slaughter, the

method comprising:

stunning the animals using a first stunning

device, thereby producing stunned animals;

feeding the animals stunned by the first stunning

device onto a conveyor; and

P

regulating the flow of animals through a second

stunning device based on outfeed of stunned animals from the

first stunning device.

15. The method as claimed in claim 14, further

comprising feeding the animals stunned by the second

'}

stunning device onto the conveyor, wherein the feeding of

animals stunned by the first stunning device is regulated

such that stunned animals are fed onto the conveyor at

constant time 1ntervals.

lo6. The method as claimed in claim 14, wherein

P

regulating the flow of animals through the second stunning

device 1s accomplished by accelerating and decelerating the

rate at which animals are supplied to the second stunning

device.

17. The method as claimed in claim 14, further
comprising feeding the animals stunned by the second

stunning device onto the conveyor, wherein animals stunned

py the first stunning device are fed onto the conveyor at a

first position along the conveyor and animals stunned by the

second stunning device are fed onto the conveyor at a second
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position along the conveyor, wherein the first position 1s

upstream of the second position.

18. The method as claimed in claim 17, further

comprising the step of stunning animals for slaughter by

F

5 means of electricity or gas.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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