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Transport system and a method for transporting livestock.

The invention relates to a transport system and a method for transporting livestock, in particular poultry
such as chicks, wherein the transport system comprises a transport compartment with an air entry side

and an air exit side, wherein the transport system further comprises a ventilation system for supplying air

to the transport compartment at the air entry side, wherein the transport system is provided with

positioning elements which are arranged for receiving and holding a plurality of boxes for said livestock in

a transport position in the transport compartment between the air entry side and the air exit side of the
transport compartment, wherein the positioning elements are arranged to hold and position the boxes in
the transport position in which the boxes form a first row and a second row that converge towards each
other in a direction from the air entry side towards the air exit side of the transport compartment.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift wijkt af van de oorspronkelijk ingediende stukken. Alle ingediende stukken
kunnen bij Octrooicentrum Nederland worden ingezien.
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Transport system and a method for transporting livestock

BACKGROUND

The invention relates to a transport system and a
method for transporting livestock, 1in particular poultry
such as chicks.

The transport of day old chicks from a hatchery
to a farm plays a critical role 1in their subsequent
performance. Hatcheries operate 1in a fully controlled
indoor environment, while transport entails the risk of
exposing the chicks to uncontrolled, outdoor conditions. If
the chicks are not protected from unpredictable changes to
their climate their performance is directly impaired. High
temperatures can cause increased water loss, with the risk
of dehydration. When exposed to low temperatures, the
chicks are forced to wuse their own reserves, thereby
reducing their growth rate. It 1s therefore of great
importance to provide an optimized transport environment,
to ensure that the birds arrive at the farm in the same
condition in which they left the hatchery.

Known transport systems are provided with a
transport compartment for holding boxes in which the day
old <chicks are accommodated. The boxes are stored 1in
parallel rows extending in the longitudinal direction of
the transport compartment. The known transport systems are
provided with ventilation systems which generate an airflow
passing in between the rows of boxes in the longitudinal

direction of the transport compartment. A disadvantage of



10

15

20

25

30

35

such a transport system is that the air merely flows past
the boxes, rather than passing through the Dboxes.
Additionally, the quality of the air arriving at the boxes
that are most distant from the ventilation system is poor,
as it is already used and heated up during its propagation
through the transport compartment.

Improvements in the known transport systems are
mainly focused on increasing the volume of the airflow by
using high-power fans. Such high-power fans require a
separate generator, require more and complex maintenance
and are subject to failure. Other improvements are related
to intermediate cooling of the airflow, for example by
partitioning the transport compartment with air permeable
cooling walls. This however significantly increases the
counter pressure that has to be overcome by the ventilation
system.

It is an object of the present invention to
provide a transport system and a method for transporting
livestock, 1in particular poultry such as chicks, wherein

the transport environment can be optimized.

SUMMARY OF THE INVENTION

According to a first aspect, the invention
provides a transport system for transporting livestock, in
particular poultry such as chicks, wherein the transport
system comprises a transport compartment with an air entry
side and an air exit side, wherein the transport system
further comprises a ventilation system for supplying air to
the transport compartment at the air entry side, wherein
the transport system is provided with positioning elements
which are arranged for receiving and holding a plurality of
boxes for said livestock in a transport position in the
transport compartment between the air entry side and the
air exit side of the transport compartment, wherein the

positioning elements are arranged to hold and position the
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boxes in the transport position in which the boxes form a
first row and a second row that converge towards each other
in a direction from the air entry side towards the air exit
side of the transport compartment.

When the air travels from the air entry side in
the direction of convergence between the two rows of boxes
towards the air exit side, a part of the volume of the air
passes through the boxes closest to the air entry side.
Thus, as the remaining air reaches the more distant boxes
with respect to the air entry side, the volume of the
airflow is gradually reduced. However, due to the
convergence between the two rows of boxes, the volume
between the two rows of Dboxes in the direction of
convergence can be reduced as well, thereby compensating
for the reduction in volume of the airflow. Therefore, the
pressure of the airflow can be kept substantially constant
or at substantially the same level along the direction of
convergence. Thus, the airflow can reach the more distant
boxes with respect to the air entry side, and can
additionally ventilate said more distant boxes equally well
as the closer Dboxes. Thus, an optimized transport
environment can be provided.

In an embodiment the boxes are arranged to be
permeable to air, wherein, in the transport position, the
boxes form the main passageway for the air to flow from the
air entry side to the air exit side of the transport
compartment. Thus, the air from the air entry side can be
made to flow through the boxes to reach the air exit side,
instead of flowing past the boxes such as in a conventional
transport system.

In an embodiment the two rows of boxes, in the
transport position, at least partly define an air entry
chamber in-between them that tapers in the direction from
the air entry side towards the air exit side of the
transport compartment, wherein the ventilation system is
provided with an air inlet that is arranged to direct air

into the air entry chamber. The air can travel through the
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air entry chamber and propagate through the adjoining boxes
to the air exit side.

In an embodiment the air inlet of the ventilation
system is arranged to direct air into the air entry chamber
in the direction of convergence of the two rows of boxes.
In this manner, more air can reach the boxes that are the
furthest from the air entry side.

In an embodiment the transport compartment 1is
provided with substantially air-tight sealing elements for
substantially sealing off remaining gaps between the air
entry chamber and the air exit side, apart from where the
boxes define the air entry chamber. The sealing elements
can reduce or prevent the escape of air from the air entry
chamber to the air exit side via other routes than the
boxes. Thus, an effective utilization of the air in the air
entry chamber can achieved.

In an embodiment the rows are arranged in a V-
shaped transport position, preferably a mirror-symmetrical
V-shaped transport position. By arranging the boxes in rows
according to a V-shaped transport position, the air can be
evenly distributed over the boxes of both rows.

In an embodiment the transport system comprises
an elongate transport body that defines the internal space
of the transport compartment, wherein the rows of boxes
extend under mutually opposite, oblique angles with respect
to the longitudinal direction of the transport body. The
boxes can thus be positioned with respect to the
longitudinal direction of the Dbody, so that an even
distribution of boxes in the longitudinal direction of the
transport body can be achieved.

In an embodiment the transport body is
substantially mirror-symmetrical about an upright mirror-
symmetrical plane extending in the longitudinal direction
of the transport body, wherein the first row and the second
row are mirror-symmetrically arranged on opposite sides of
the mirror-symmetrical plane of the transport body. The

boxes can thus be positioned symmetrically on both sides of
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the mirror-symmetrical plane in order to achieve an even
distribution of boxes over the width of the transport body.

In an embodiment the angle of convergence between
the rows of boxes, in the transport position, 1is in the
range of five to twenty-five degrees, and preferably in the
range of eight to fifteen degrees. The specified range can
provide the appropriate decrease of volume between the rows
of boxes to compensate for the gradual decrease in volume
of the airflow as the air propagates in the direction of
convergence. Additionally, such a sharp angle of
convergence allows for the boxes to be placed along a
substantial part of the length of the transport body, while
remaining compact in a direction perpendicular to the
longitudinal direction of the transport body.

In an embodiment the positioning elements
comprise a first guide and a second guide arranged in a
mutually parallel and spaced apart relationship and a third
guide and a fourth guide arranged in a mutually parallel
and spaced apart relationship, wherein the first guide and
the second guide define a first guideway for receiving the
first row of boxes and wherein the third guide and the
fourth guide define a second guideway for receiving the
second row of boxes. The guides can guide the boxes into
and from the transport position during 1loading and
unloading.

In an embodiment the boxes are arranged to be
placed on trolleys, wherein each trolley is provided with a
platform which is dimensioned to substantially seal off the
guideways at the position of trolleys, wherein the
guideways are arranged for, 1in cooperation with said
trolleys, forming a return channel through which air can be
returned from the air exit side to the air entry side. The
platforms of the trolleys can support the boxes at a
distance from the bottom of the transport compartment,
thereby leaving a space underneath the boxes for air to
pass through. The guides can be arranged to cooperate with

said platform, such that a substantially air-tight air
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return channel can be formed through the guideways between
the respective guides and the platforms of the subsequent
trolleys.

In an embodiment the guides are detachably
mounted, wherein, after removal of the guides, the
transport compartment 1s left with a substantially flat
bottom surface. The flat bottom surface is less likely to
collect dirt and contaminations and can be easily and
hygienically cleaned.

In an embodiment the transport system comprises a
transport body that defines the internal space of the
transport compartment, wherein the transport body 1is
arranged to be placed on a chassis of a transport vehicle,
wherein the transport body comprises, with respect to the
forward driving direction of the transport vehicle, a front
wall, a rear wall and mutually parallel sidewalls extending
between the front wall and the rear wall, wherein the air
entry side of the transport compartment is located at or
near the front wall and wherein the air exit side of the
transport compartment is located at or near the rear wall.
In this manner, during a forward driving movement, air can
be passively collected as so called ‘free ventilation’ via
the air entry side facing in the forward driving direction.
The drag behind the transport vehicle can automatically
draw air from the air exit side of the transport
compartment, thereby further reducing the amount of energy
required to achieve the ventilation.

In an embodiment the air inlet is arranged at or
near the air entry side of the +transport compartment,
wherein the transport system 1is provided with an air inlet
flap, wherein the inlet flap is moveable between an open
and closed position for opening and closing the air inlet,
wherein, in the closed position, the upper surface of the
air inlet flap lies substantially flush with the top of the
transport compartment. This can reduce the drag generated
by the air inlet flap when 1in the c¢losed position, for

example when compared to the conventional butterfly valves.
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In an embodiment the air inlet flap has a leading
edge which 1s arranged to face into the forward driving
direction of the transport vehicle, wherein the bottom
surface of the air inlet flap is provided with a chamfer
towards the leading edge of the inlet flap to reduce the
drag of the leading edge in the forward driving direction.

In an embodiment, the transport system is further
provided with a first air outlet and a second air outlet
for drawing air from the air exit side of the transport
compartment, wherein the air outlets are shaped as
elongated openings in the sidewalls, wherein the elongated
openings extend vertically between the bottom and the top
of the transport compartment over a substantial part of the
height of the transport compartment, and preferably over
substantially the entire height of the transport
compartment. The vertical orientation of the air outlets
allows for air to be drawn from the transport compartment
as a substantially laminar airflow.

In an embodiment the sidewalls define the outer
width of the transport body, and wherein, at the transition
from the sidewalls to the rear wall, the transport body is
provided with surfaces that taper inwards with respect to
the width of the transport body. Such inwardly tapering
surfaces can reduce the drag behind the transport body and
provide an increase in the aerodynamic efficiency of the
transport body.

In an embodiment the transport system is further
provided with a first air outlet and a second air outlet
for drawing air from the air exit side of the transport
compartment, wherein the air outlets are positioned at the
inwardly tapering surfaces of the transport body. 1In
conventional transport systems, the air outlets are
arranged 1in the top and/or the bottom of the transport
compartment, which entails the risk of precipitation or
toxic gasses accidentally entering the transport
compartment due to for example turbulence. By arranging the

air outlets at the inwardly tapering surfaces of transport
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body, the abovementioned risks can be significantly reduced
or even eliminated. In addition, transport vehicles are
usually provided with an additional cantilever tail 1ift
which, during driving, is raised in the vertical plane and
lies substantially flush against the access doors in the
rear wall. Due to the position of the tail 1ift, any
ventilation exiting through the rear of the transport
compartment 1s obstructed. By arranging the air outlets and
their outlet flaps at the inwardly tapering surface to the
sides of the rear wall, they can be arranged outside of the
external dimensions of the tail 1ift, such that the air can
be freely discharged through the air outlets.

In an embodiment the transport system comprises a
first outlet flap and second outlet flap at the first air
outlet and the second air outlet, respectively, wherein the
first outlet flap and the second outlet flap are moveable
between an open and closed position for opening and closing
the respective air outlets, wherein, in the open position,
the outlet flaps are fully comprised within the outer width
of the transport body. Since the sidewalls form the widest
part of the transport system, the risk of damage or
injuries caused by protruding outlet flaps can be reduced.

According to a second aspect, the invention
provides a transport vehicle, in particular a truck,
comprising a chassis and the aforementioned transport
system mounted on top of said chassis.

According to a third aspect, the invention
provides a method for transporting livestock, in particular
poultry such as chicks, in a transport system, wherein the
transport system comprises a transport compartment with an
air entry side and an air exit side, wherein, during
transport, the method comprises the step of holding a
plurality of boxes for said 1livestock 1n a transport
position in the transport compartment between the air entry
side and the air exit side of the transport compartment,
wherein, in the transport position, the boxes are held in a

first row and a second row that converge towards each other
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in a direction from the air entry side towards the air exit
side of the transport compartment.

When the air travels from the air entry side in
the direction of convergence between the two rows of boxes
towards the air exit side, a part of the volume of the air
passes through the boxes closest to the air entry side.
Thus, as the remaining air reaches the more distant boxes
with respect to the air entry side, the volume of the
airflow is gradually reduced. However, due to the
convergence between the two rows of boxes, the volume
between the two rows of boxes 1n the direction of
convergence can be reduced as well, thereby compensating
for the reduction in volume of the airflow. Therefore, the
pressure of the airflow can be kept substantially constant
or at substantially the same level along the direction of
convergence. Thus, the airflow can reach the more distant
boxes with respect to the air entry side, and can
additionally ventilate said more distant boxes equally well
as the closer boxes. Thus, an optimized transport
environment can be provided.

In an embodiment the method comprises the step of
providing an airflow through the transport compartment,
wherein the airflow 1is directed through the boxes in a
transverse direction with respect to the direction of
convergence of the two rows. The distance travelled through
the Dboxes in the transverse direction can be kept
relatively small. Thus, the airflow only has to pass
through a limited number of Dboxes and can remains
reasonably fresh and without a significant increase 1in
temperature throughout its passage. The airflow can
therefore be more effectively utilized for ventilation of
the livestock in the boxes.

In an embodiment, in the transport position, the
two rows of boxes at least partly define an air entry
chamber in-between them that tapers in the direction from
the air entry side towards the air exit side of the

transport compartment, wherein the method comprises the
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step of supplying air to the air entry chamber, wherein the
boxes are the main passageway for the air to flow from the
air entry side to the air exit side of the transport
compartment. Thus, the air from the air entry side can be
made to flow through the boxes to reach the air exit side,
instead of flowing past the boxes such as in a conventional
transport system.

In an embodiment the method further comprises the
step of sealing off gaps between the air entry chamber and
the air exit side of the transport compartment, apart from
where the boxes define the air entry chamber. The air can
travel through the air entry chamber and propagate through
the adjoining boxes to the air exit side.

The wvarious aspects and features described and
shown 1in the specification can be applied, individually,
wherever possible. These individual aspects, 1in particular
the aspects and features described 1in the attached
dependent claims, can be made subject of divisional patent

applications.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be elucidated on the basis of
an exemplary embodiment shown 1in the attached schematic
drawings, in which:

figure 1 shows an isometric view of a transport
vehicle with a transport system according to an exemplary
embodiment of the invention;

figure 2 shows an isometric view of the transport
system of figure 1, wherein part of the transport system
has been cut away to reveal the inner parts of the
transport system;

figure 3 shows a top view of the transport system
of figure 2;

figure 4A shows a side view of the transport

system of figure 2;
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figure 4B shows a detail of the side view of
figure 4A according to the circle IV B in figure 4A4;

figure 5 shows an isometric view of the transport
system of figure 2 during loading or unloading;

figure 6A shows an isometric view of the
transport system of figure 2 in a partly loaded situation;

figures 6B and 6C show details of figure 6A;

figure 7 shows an isometric view of the transport
system of figure 2 in a completely unloaded situation; and

figure 8 shows an isometric view of the rear of

the transport system according to figure 2.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows a transport vehicle, in particular
a truck 1, provided with a transport system 2 for
transporting livestock, 1in particular poultry such as day-
old chicks, according to an exemplary embodiment of the
invention. As shown in figures 2-7, the transport system 2
comprises a transport environment or compartment 3 for
holding the 1livestock during transit and a ventilation
system 4 for supplying, conditioning, recirculating and
discharging air that is used to ventilate and control the
environmental conditions within the transport compartment
3. Each of these components will be described in more
detail hereafter.

As shown 1in figure 1, the truck 1 1is provided
with a chassis 10 and a cabin 11 arranged at the front of
the chassis 10. The truck 1 has a forward driving direction
F. The transport system 2 comprises an elongated,
substantially box-shaped transport trailer, housing or body
20 with an outer width X and a longitudinal direction L.
The transport body 20 can be provided in different lengths,
in the range of approximately five meters up to or
exceeding fourteen meters. Depending on the length, the

transport body 20 can accommodate approximately 25.000 up
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to 150.000 day old chicks. The transport body 20 is mirror-
symmetrical about an upright or vertical mirror-symmetrical
plane P extending in the longitudinal direction L of the
transport body 20. The transport body 20 is arranged on top
of the chassis 10 of the truck 1, behind the cabin 11 with
respect to the forward driving direction F.

The transport body 20 comprises, with respect to
the forward driving direction F, a front wall 21, a rear
wall 22 and two substantially parallel sidewalls 23, 24
extending between the front wall 21 and the rear wall 22.
The two sidewalls 23, 24 define the outer width X of the
transport body 20. The rear wall 22 is provided with access
doors 25, 26 that provide access to the inside of the
transport body 20. The transport body 20 further comprises
a substantially flat roof or top 27 and a substantially
flat floor or bottom 28.

Figures 2-4A show the transport system 2
according to figure 1 1in more detail. The rear wall 22,
part of one of the sidewalls 23 and part of the top 27 have
been schematically cut away to reveal the inside
arrangement of the transport system 2. As shown, the
transport body 20 defines an internal space which, at a
short distance from the front wall 22, is split up by an
intermediate wall 29 that extends substantially parallel to
the front wall 22. The transport compartment 3 1is located
between the intermediate wall 29 and the rear wall 23. The
remaining space between the intermediate wall 29 and the
front wall 22 1s reserved as a machine chamber 5 for
dedicated machinery, power generators and, for the purpose
of ventilation, components of the ventilation system 4.

The transport compartment 3 1is arranged for
receiving and holding a plurality of crates, containers or
boxes 8 1in a V-shaped transport position V within the
transport compartment 3. The boxes 8 are arranged for
accommodating the livestock during transit. The boxes 8 are
provided with openings in the sides and optionally the

bottom such that the boxes 8 are permeable to air. In this
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example, the boxes 8 are placed on platforms 90 of trolleys
9 and are stacked on top of each other to form columns or
stacks 80. The trolleys 9 are placed in line such that the
stacks 80 of boxes 8 form rows 81, 82, wherein each row 81,
82 forms a leg of the V-shaped transport position V. One
trolley 9 can carry multiple stacks 80. Alternatively, the
boxes 8 can also be arranged in frames or other means for
loading and/or unloading said boxes 8.

As shown 1in figure 7, the transport system 2 1is
provided with positioning elements 30 inside the transport
compartment 3 for receiving, positioning and holding the
boxes 8 in the transport position V specific for the
invention. In this exemplary embodiment, the positioning
elements 30 comprise a first guide 31, a second guide 32, a
third guide 33 and a fourth guide 34 in the form of
elongated, continuous linear profiles made of metal, that
stand up from the bottom 28 of the transport body 20.

The first guide 31 and the second guide 32 extend
over the bottom 20 of the transport body 20 in a parallel,
spaced apart relationship with respect to each other, under
an oblique and preferably sharp angle with respect to the
longitudinal direction L of the transport body 20. The
third guide 33 and the fourth guide 34 also extend over the
bottom 20 of the transport body 20 in a parallel, spaced
apart relationship with respect to each other, under an
oblique and preferably sharp angle with respect to the
longitudinal direction L of the transport body 20, vyet
opposite to the angle of the first guide 31 and the second
guide 32. The first guide 31 and the second guide 32
converge towards the third guide 33 and the fourth guide 34
in a direction of convergence K from the front wall 21
towards the rear wall 22 of the transport body 20 so as to
be mutually in a substantially V-shaped configuration
corresponding to the V-shaped transport position V. 1In
particular, the second guide 32 and the third guide 33
converge into a single point to form a closed V-shape. The

first guide 31 and the fourth guide 34 are shortened to
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substantially the length of the second guide 32 and the
third guide 33.

In this particular embodiment, the oblique angle
of the guides 31-34 with respect to the Ilongitudinal
direction L of the transport body 20 is approximately five
degrees, such that the angle of convergence A of the V-
shaped configuration is approximately ten degrees.
Preferably, the angle of convergence A of the V-shaped
configuration lies in the range of five to twenty degrees,
and most preferably eight to fifteen degrees.

In the exemplary embodiment as shown in figure 7,
the first guide 31 and the second guide 32 are arranged on
one side of the mirror-symmetrical plane P of the transport
body 20. The third guide 33 and the fourth guide 34 are
arranged mirror-symmetrically with respect to the first
guide 31 and the second guide 34 about the mirror-
symmetrical plane P of the transport body 20. The first
guide 31 and the second guide 32 on the one side of the
mirror-symmetrical plane P and the third guide 33 and the
fourth guide 34 on the opposite side of the mirror-
symmetrical plane P thus form a symmetrical V-shape about
the same mirror-symmetrical plane P.

The first guide 31 and the second guide 32 define
a first track, corridor or guideway 35, as shown in figure
7, for receiving the first row 81 of boxes 8 on trolleys 9
as shown in figure 2. The third guide 33 and the fourth
guide 34 define a second track, corridor or guideway 36, as
shown in figure 7, for receiving the second row 82 of boxes
8 on trolleys 9 as shown in figure 2. The guideways 35, 36
are under the oblique angles of their respective guides 31-
34 and thus form the same substantially V-shaped
configuration as defined by the guides 31-34. The space
between the first guide 31 and the second guide 32 is such
that they allow for trolleys 9 to pass in between to form a
first, single 1line of trolleys 9 in the 1longitudinal
direction of the first guideway 35. Similarly, the space
between the third guide 33 and the fourth guide 34 is such
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that they allow for trolleys 9 to pass in between to form a
second, single 1line of trolleys 9 1in the longitudinal
direction of the second guideway 36.

Fach guide 31-34 is provided with a plurality of
securing elements 37 in the form of protrusions that extend
into the respective guideways 35, 36. The securing elements
37 are provided with suitable fasteners for mating with
fasteners provided on the trolleys 9. An example of a set
of fasteners 1is a pin and hole connection. The securing
elements 37 are equally distributed along the length of the
guides 31-34, preferably at an intermediate distance such
that for each trolley 9 in the guideway 35, 36, at least
one securing element 37 1is provided. In this manner, each
trolley 9 can be positioned and securely fixed to one or
more of the securing elements 37 of the respective the
guideway 35, 36.

Although the positioning elements 30 have been
described above as a plurality of guides 31-34 with
securing elements 37, it will be apparent to the person
skilled 1in the art that any alternative positioning
elements arranged to hold the boxes 8 in the V-shaped
transport position V of the invention, would be encompassed
by the scope of the present invention. Examples of such
alternative positioning elements are integrated guideways
in the top 27 or bottom 28 of the transport body 20 or
positioning frames extending along the intended transport
position V of the boxes 8.

As shown in figures 5 and 7, the transport system
2 1is further provided with a first securing panel or door
61 and a second securing panel or door 62 which are
arranged within the transport compartment 3 overhead the
first guideway 35 and the second guideway 36, respectively.
The securing doors 61, 62 are rotatably coupled to
carriages 63, 64. The carriages 63, 64 are slidably
arranged on rails 65 that run along the top 27 of the
transport body 20 in the longitudinal directions of the

respective guideways 35, 36. The carriages 63, 64 allow for
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the securing doors 61, 62 to be displaced 1in the
longitudinal directions of the respective guideways 35, 36
into a position in which they abut the leading trolley 9
with respect to the rear wall 22 of the transport body 20
and the boxes 8 supported on said trolley 9. As shown in
figure 5, the securing doors 61, 62 can be tilted in a
rotation direction S with respect to the carriages 63, 64
from a vertical ©position into a horizontal position
substantially parallel to the top 27 of the transport body
20, to allow the trolleys 9 to be loaded or unloaded in a
loading or unloading direction T from the guideways 35, 36.

As shown in figures 2, 3 and 4A, the ventilation
system 4 1is provided with an air inlet 40 and two inlet
flaps 41, 42 which can be selectively operated to open,
partly close or completely close off the air inlet 40. As
best seen in figures 4A and 4B, the inlet flaps 41, 42, in
the open or partly closed position, are directed forwards
into the forward driving direction F to deflect the outside
air flowing overhead the cabin 11, as schematically
indicated with airflow B, into the air inlet 50. As shown
in figure 4B, the inlet flaps 41, 42 are provided with
hinges 47 at the trailing end thereof with respect to the
forward driving direction F. The inlet flaps 41, 42 each
comprise a substantially flat upper surface 45 that faces
away from the machine chamber 5 and a bottom surface 44
that faces towards the machine chamber 5. The Dbottom
surface 44 is substantially parallel to the upper surface
45 except for the part near the leading edge of the inlet
flap 41, 42. The part of the bottom surface 44 near the
leading edge chamfers towards the leading edge to reduce
the drag of the leading edge in the forward driving
direction F.

The chamfer in the bottom surface 44 optimizes
the aerodynamic profile or cross sections of the inlet
flaps 41, 42. In the open position of the flaps 41, 42, the
chamfer reduces the drag generated by the flaps 41, 42 by
cleanly dividing the airflow B overhead the cabin 11 of the
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transport vehicle 1 into an airflow C that 1s deflected
into the machine chamber 5 and an airflow (not shown) that
flows overhead the top 27 of the transport body 20. As
schematically indicated with dotted lines in figure 4B, the
chamfered part of the bottom surface 44 allows for the
inlet flaps 41, 42 to be moved into a closed position in
which the upper surface 45 lies substantially flush with
top 27 of the transport body 20. This further eliminates
drag when the inlet flaps 41, 42 are closed and prevents
the outside airflow B and precipitation from entering the
machine chamber 5 and subsequently the transport
compartment 3. This 1s particularly relevant during cold
external conditions, when the amount of external airflow B
to be taken in has to be reduced or minimized.

At the trailing edge, near the hinges 46, the
inlet flaps 41, 42 are further provided with a rearwardly
extending sealing edge 47 that prevents precipitation from
entering the machine chamber 5 through at the hinges 46.
Furthermore, the sealing edge 47 can prevent snow or ice
from Jjamming the hinges 46. When compared to butterfly
valves which are conventionally used to regulate the inflow
of air, the aerodynamically optimized inlet flaps 41, 42
furthermore provide a larger intake area, thereby
increasing the free airflow B that is deflected into the
machine chamber 5.

The airflow B 1s directed wvia the air inlet 40
into the machine chamber 5, as indicated with airflow C.
The ventilation system 4 comprises an air distribution unit
43 for collecting and conditioning the airflow C in the
machine chamber 5 and for subsequently distributing the
airflow C to the transport compartment 3. The air
distribution unit 43 is provided with heat-exchangers, such
that the air can be heated or <cooled to the optimal
temperature. Optionally, the air distribution unit 43 is
also arranged for treating and recirculating used air that
is returned from the transport compartment 3.

The wventilation system 4 further comprises a
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plurality of fans 51 in the intermediate wall 29. The fans
51 are arranged to draw air from the air distribution unit
43 and to convert said air into an airflow that 1is
propagated into the transport compartment 3 in a direction
that is - at least initially - substantially parallel to
the longitudinal direction L of the transport body 20, as
indicated schematically with airflow D in figure 4A. In the
exemplary embodiment as shown in figure 7, the fans 51 are
placed in vertical alignment above each other so as to
cover the entire height of transport compartment 3. The
airflow D generated by the fans 51 is preferably a laminar
airflow.

As shown in figure 8, the ventilation system 5 is
provided with a first air outlet 54 in the first sidewall
23 and a second air outlet 55 in the second sidewall 24,
near the rear wall 22 of the transport body 20. In this
exemplary embodiment, the air outlets 54, 55 are shaped as
vertically elongate gaps in the sidewalls 23, 24,
preferably extending along substantially the entire height
of the transport body 20 between the top 27 and the bottom
28. Similarly to the air inlet 50, the air outlets 54, 55
are provided with outlet flaps 56, 57 for selectively
opening, partly closing or completely <closing off the
respective air outlets 54, 55. Used air from within the
transport compartment 3 can be discharged through the air
outlets 54, 55, as schematically indicated with airflow E.

As best seen in figures 3 and 8, the sidewalls
23, 24 are connected to or transition into the rear wall 22
of the transport body 20 via two tapering surfaces 58, 59
which taper or converge inwardly with respect to the outer
width X of the transport body 20. The tapering surfaces 58,
59 extend towards each other under an oblique angle with
respect to the mirror-symmetrical plane P of the transport
body 20, which angle, in this example, is approximately ten
degrees. As a result, the width of the rear wall 22 and an
optional cantilever tail 1lift attached thereto (not shown),

can be reduced. The air outlets 54, 55 and the outlet flaps
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56, 57 are located within said inwardly tapering surfaces
58, 59 such that they are recessed with respect to the
outer width X of the transport body 20, yet outside of the
dimensions of the rear wall 22 and the optional tail 1lift.
The airflow E from the air outlets 54, 55 can thus be
freely discharged without being obstructed by the rear wall
22 or the optional tail 1ift. In this recessed position,
the outlet flaps 56, 57 can be opened fully without
extending beyond the outer width X of the transport body
20. In other words, 1in their open position, the outlet
flaps 56, 57 are fully comprised within the outer width X
of the transport body 20. In particular, the oblique angle
under which the inwardly tapering surfaces 58, 59 extend is
equal or greater than the maximum angle of the outlet flaps
56, 57 with respect to said surfaces 58, 59 when they are
fully opened.

Part of the airflow D that flows through the
transport compartment 3 is returned to the machine chamber
5 wia return channels, to be conditioned in the air
distribution unit 43 for recirculation into the transport
compartment 3. Conventionally, the return channels are
integrated into the sidewalls 23, 24, the top 27 or the
bottom 28 of the transport body 20. This however causes
irregularities 1in the otherwise flat surfaces of the
transport compartment 3. Such irregularities can start to
collect dirt and other contaminations, and might
additionally be hard to clean.

Therefore, 1in the preferred embodiment of the
invention, the return channels are defined by the
interaction between the guides 31-34, the guideways 35, 36
and the trolleys 9. When the transport compartment 3 1is
unloaded, for example as shown in figure 7, the guideways
35, 36 merely act as open tracks for receiving the trolleys
9. However, the platforms 90 of the trolleys 9 are
dimensioned such that, when the trolleys 9 are placed in
the guideways 35, 36, the platforms 90 of the trolleys 9
substantially seal off the open top end of the guideways
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35, 36 against the guides 31-34 at the sides of the
guideways 35, 36. The guides 31-34 are substantially
continuous, such that air can not escape via the sides of
the guideways 35, 36. Thus, in the situation as shown in
figures 2 and 4A, the trolleys 9 cooperate with the guides
31-34 to transform the guideways 35, 36 into return
channels that run underneath the trolleys 9. At the
intermediate wall 29, return openings 53 are provided for
allowing the returned air to pass into the machine chamber
5, as schematically indicated with airflow R in figure 4A.

Optionally, further return openings (not shown)
are provided in the intermediate wall 29 to allow for the
drawing of an additional return airflow from the columns 80
of boxes 8 which are closest to the intermediate wall 29.
At least part of the airflow D leaving those boxes 8 can
immediately be returned to the machine chamber 5 for reuse.
The presence of the further return openings can increase or
optimize the airflow D through the boxes 8 in said closest
columns 80. However, the main airflow D travels 1in a
direction parallel to the direction of convergence K
towards the air exit side of the transport compartment 3.

When functionally defining the ventilation system
4, one could distinguish an air entry side at the machine
chamber 5 near the front wall 21 of the transport body 20,
and an air exit side at or near the rear wall 22 of the
transport body 20. The air 1inlet 40 is arranged for
directing the outside airflow B to the air entry side via
air distribution unit 43 in the machine chamber 5, as
schematically indicated with airflow C. The air exit side
is the side of the transport body 20 where the used air is
drawn from the transport compartment 3 to be discharged
through one of the air outlets 54, 55, as schematically
indicated with airflow E, or 1is returned via the return
channels in the guideways 35, 36 as schematically indicated
with the airflow R.

In the description below, the method of

transporting and ventilating the boxes 8 in the
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aforementioned transport system 2 1is elucidated. It is
noted that the boxes 8 can be loaded into or unloaded from
the transport compartment 3. Thus, the boxes 8 do not form
part of the transport system 2 as such. However, the
airflow D through the transport compartment 3 is directly
affected by the placement of the boxes 8 in the transport
position V within said transport compartment 3. Therefore,
the operation of the transport system 2 is explained on the
basis of figures 2, 3 and 4A, 1in which the transport
compartment 3 is loaded with a plurality of said boxes 8.

In figures 2, 3 and 4A, the situation is shown
wherein each of the guideways 35, 36 has received a row 81,
82 of boxes 8, divided over seven trolleys 9. Each trolley
9 carries two stacks 80 of boxes 8 1in the transport
position V. In this example, each stack 80 contains
eighteen boxes 8. The number can be adjusted depending on
the dimensions of the boxes 8 and the height capacity of
the transport body 20. The trolleys 9 are moved as far as
possible into the guideways 35, 36. The trolleys 9 in the
row 91, 92 are placed as close as possible to the directly
subsequent trolleys 9, and preferably in abutment with said
directly subsequent trolleys 9, to achieve that the stacks
80 of boxes 8 supported on said trolleys 9 form a
substantially continuous row 81, 82. In addition, this
ensures that the return channels in the guideways 35, 36
are substantially sealed by the platforms 90 of the
trolleys 9.

The trolleys 9 are subsequently secured to the
securing elements 37 of the guides 31-34. The securing
doors 61, 62 are tilted downwards into a vertical position
in which they abut the leading stacks 80 on the leading
trolley 9 of each guideway 34, 35, as shown in figure 2.
The securing doors 61, 62 are fixed 1in said vertical
position, preferably by securing them to the securing
elements 37 of the guides 31-34. The securing doors 61, 62
prevent that the boxes 8 accidentally move out of the

guideways 35, 36 1in the longitudinal direction thereof.
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Furthermore, the securing doors 61, 62 are substantially
alr-tight and thus act as air-tight sealing elements at the
end of the guideways 35, 36.

It is noted that by supporting the two rows 81,
82 of boxes 8 on the trolleys 9 in the V-shaped transport
position V, the two rows 81, 82 of boxes 8 define an air
entry volume or chamber 68 in-between them that tapers in
the direction of convergence K from the air entry side
towards the air exit side of the transport compartment 3.
In particular, the combined side surfaces of the rows 81,
82 of boxes 8 facing towards the inside of the V-shaped
transport position V of the boxes 8 define or bound the air
entry chamber 68. The large surface area of these combined
surfaces can ensure that the airflow D is equally
distributed over all boxes 8. The top 27, the bottom 28 and
the intermediate wall 29 further complement the boundaries
of the air entry chamber 68. The fans 51 in the
intermediate wall 29 debouch into the air entry chamber 68
to direct the air from the air distribution unit 43 as a
laminar airflow D into the air entry chamber 68.

In the transport position V, the boxes 8 form the
main passageway, and preferably the only passageway for the
laminar airflow D to pass from the air entry chamber 68 at
the air entry side of the transport body 20 to the air exit
side of the transport body 20. Thus, the airflow D is
forced to cross through the rows 81, 82 of boxes 8 in a
transverse direction G with respect to the longitudinal
direction L of the transport body 20 and the direction of
convergence K of the rows 81, 82. In particular at the last
stacks 80 of boxes 8 before the securing doors 61, 62, the
securing doors 61, 62 can prevent air from escaping in the
longitudinal direction L of the transport body 20 rather
than the transverse direction G.

As part of the airflow D inside the transport
compartment 3 passes from the air entry chamber 68, through
the boxes 8 to the air exit side of the transport body 20,

the volume of the airflow D within the air entry chamber 68
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is gradually reduced in the direction of convergence K.
However, because the volume of the air entry chamber 68
itself is also reduced in the direction of convergence K,
the pressure of the airflow D within the air entry chamber
68 can be kept substantially constant or at substantially
the same level along the direction of convergence K. Thus,
it is ensured that the airflow D not only reaches the more
distant stacks 80 of boxes 8 with respect to the
intermediate wall 29, but also that the airflow D is able
to ventilate said more distant stacks 80 equally well with
respect to the closer stacks 80.

Furthermore, as the airflow D crosses the rows
81, 82 of boxes 8 in a transverse direction G, the distance
travelled through the boxes 8 1is relatively small. In this
example, each trolley 9 carries two stacks 80 of boxes 8 in
the transverse direction G. Thus, the airflow D only has to
pass through two boxes 8 and can remains reasonably fresh
and without a significant increase in temperature
throughout its passage. The airflow D can therefore be more
effectively utilized for ventilation of the livestock in
the boxes 8.

In addition, the small distance to be crossed
significantly reduces the counter-pressure from 1500 Pascal
for conventional transport systems to approximately 100
Pascal for the transport system 2 of the invention.
Conventional systems consequently require large generator
driven fans operating at 400 Volts and at a power output of
at least 10 kilowatt to achieve the minimum wventilation
requirements. The lowered counter-pressure in the transport
system 2 of the invention allows for the fans 51 to be of
the type that can be operated at a low voltage, such as 24
Volts, and at a relatively low power output of 1 to 1,5
kilowatt. A voltage of 24 volts is generally available as
an on-board power supply of the truck 1.

When the airflow D leaves the Dboxes 8 on the
outside of the rows 81, 82 with respect to the inner air

entry chamber 68, +the airflow D 1is merged again and
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propagates to the air exit side of the transport body 20.
The availlable space between the rows 81, 82 and the
sidewall 23, 24 diverges on the outside of the rows 81, 82,
resulting in an underpressure that automatically draws the
airflow D towards the air exit side of the transport body
20. This further reduces the counter pressure 1in the
transport system 2. At the air exit side, the airflow D is
discharged as airflow E through the air outlets 54, 55
and/or returned as return airflow R via the return channels
formed by the trolleys 9 and the guideways 35, 36.

Preferably, the transport compartment 3 is loaded
with boxes 8 up to its full capacity so that the air entry
chamber 68 1is fully defined by the adjoining surfaces of
the boxes 8. However, when the transport compartment 3 1is
not fully 1loaded, the partial loading can result in a
partly defined air entry chamber 68. To prevent the airflow
D from escaping from the air entry chamber 68 through such
gaps, additional sealing elements can be provided.

Figure 6A shows a situation of partial loading of
the transport compartment 3. In the first row 81, only
three trolleys 9 are loaded, each carrying two stacks 80 of
boxes 8. In the second row 82, only three trolleys 9 are
loaded, two of which are carrying stacks with a reduced
height. Both rows 81, 82 are thus of reduced length. 1In
this situation, the transport position V thus has the form
of a truncated V-shape. In order to secure and seal the
leading stacks 80 of the rows 81, 82, the securing doors
61, 62 are displaced in the longitudinal direction of the
guideways 35, 36 until they abut the leading stacks 80 at a
position approximately halfway along the length of the
guides 31-34. At this position, the second guide 32 and the
third guide 33 have not yet fully converged towards each
other, thereby leaving a gap in the air entry chamber 68
between the securing doors 61, 62. Thus, air can escape
from the air entry chamber 68 directly to the air exit
side, without passing through the boxes 8, which can lead

to a reduced ventilation of the livestock in said boxes 8.
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Therefore, the transport system 2 1is provided
with an additional first sealing element in the form of a
first, vertically extending screen 66, as shown separately
in figure 6B. The first screen 66 1is made of a flexible,
air-tight material and is over-dimensioned in a direction
transverse to the longitudinal direction L of the transport
body 20, such that it is able cover and seal off the gap
between the securing doors 61, 62 at any position along the
guides 31-34. In this position, halfway along the guides
31-34, the first screen 66 is partly folded. If the first
screen 66 1s positioned even closer to the intermediate
wall 29, the first screen 66 would be expanded into a
substantially flat configuration.

At the position of the stacks with the reduced
height, the upper part of the air entry chamber 68 1is
undefined or has a gap. To fix this, the transport system 2
is provided with an additional second sealing element in
the form of a second screen 67, as shown separately in
figure 6B. The second screen 67 can be suspended from the
rails 65 at the top 27 of the transport body 20 as shown in
figure 6A and covers the gap in the air entry chamber 68
caused by the stacks 80 with the reduced height. The second
screen 67 1is made of an air-tight material. Several second
screens 67 can be provided in various dimensions to cover
various situations in which one or more stacks 80 are of
reduced height.

In a preferred embodiment, the guides 31-34 are
detachably mounted to the bottom 28 of the transport body
20, such that, when they are removed, all that remains is a
substantially flat bottom 28. The surface of said bottom 28
is less likely to collect dirt or other contaminations and
can be cleaned easily and hygienically. Moreover, because
the return channels are formed by the guides 31-34 and the
trolleys 9, there 1s no need for integrating return
channels in any surface or wall of the transport body 20,
such that all surfaces and walls can be optimized for

hygiene.
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It is to be understood that the above description
is included to illustrate the operation of the preferred
embodiments and is not meant to 1limit the scope of the
invention. From the above discussion, many variations will
be apparent to one skilled in the art that would yet be

encompassed by the scope of the present invention.
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CONCLUGSTIES

1. Transportsysteem voor het transporteren van
vee, 1n het bijzonder gevogelte zoals kuikens, waarbij het
transportsysteem een transportcompartiment omvat met een
luchttoetreedzijde en een luchtuittreedzijde, waarbij het
transportsysteem verder een ventilatiesysteem omvat voor
het aanleveren van lucht aan het transportcompartiment aan
de luchttoetreedzijde, waarbij het transportsysteem 1is
voorzien wvan positioneerelementen welke zijn aangebracht
voor het ontvangen en vasthouden van een meervoud van dozen
voor het vee in een transportpositie in het
transportcompartiment tussen de luchttoetreedzijde en de
luchtuittreedzijde van het transportcompartiment, waarbij
de positioneerelementen zijn ingericht teneinde de dozen in
de transportpositie te houden en te positioneren waarin de
dozen een eerste rij en een tweede rij vormen die naar
elkaar toe convergeren in een richting van de
luchttoetreedzijde naar de luchtuittreedzijde wvan het
transportcompartiment.

2. Transportsysteem volgens conclusie 1, waarbij
de dozen zijn ingericht teneinde luchtdoorlatend te zijn,
waarbij, 1in de transportpositie, de dozen de hoofddoorgang
vVOOor de lucht vormen teneinde te stromen van de
luchttoetreedzijde naar de luchtuittreedzijde wvan het
transportcompartiment.

3. Transportsysteem volgens conclusie 1 of 2,
waarbij, in de transportpositie, de twee rijen dozen tussen
en 1n ten minste gedeeltelijk een luchttoetreedkamer
bepalen die toeloopt in de richting van de
luchttoetreedzijde naar de luchtuittreedzijde wvan het
transportcompartiment, waarbij het ventilatiesysteem 1is
voorzien wvan een luchtinlaat die 1s 1ingericht wvoor het
richten van lucht tot in de luchttoetreedkamer.

4, Transportsysteem volgens conclusie 3, waarbij
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de luchtinlaat wvan het wventilatiesysteem 1is ingericht
teneinde lucht te richten in de luchttoetreedkamer in de
convergentierichting van de twee rijen dozen.

5. Transportsysteem volgens conclusie 3 of 4,
waarbij, afgezien van waar de dozen de luchttoetreedkamer
bepalen, het transportcompartiment is voorzien wvan in
hoofdzaak luchtdichte afdichtelementen voor het in
hoofdzaak afdichten van de resterende openingen tussen de
luchttoetreedkamer en de luchtuittreedzijde.

6. Transportsysteem volgens een der voorgaande
conclusies, waarbij de rijen zijn aangebracht in een V-
vormige transportpositie, bij voorkeur in een
spiegelsymmetrische V-vormige transportpositie.

7. Transportsysteem volgens een der voorgaande
conclusies, waarbij het transportsysteem een langwerpig
transportlichaam omvat dat de inwendige ruimte wvan het
transportcompartiment bepaalt, waarbij de rijen dozen zich
in onderling tegengestelde schuine hoeken ten opzichte wvan
de langsrichting van het lichaam uitstrekken.

8. Transportsysteem volgens conclusie 7, waarbij
het transportlichaam in hoofdzaak spiegelsymmetrisch 1is
rond een opstaande spiegelsymmetrievlak dat zich uitstrekt
in de langsrichting wvan het transportlichaam, waarbij de
eerste rij en de tweede 1rij spiegelsymmetrisch zijn
aangebracht aan tegengestelde zijden van het
spiegelsymmetrievlak van het transportlichaam.

9. Transportsysteem volgens een der voorgaande
conclusies, waarbij, in de transportpositie, de
convergentiehoek tussen de rijen dozen in het bereik wvan
vijf tot vijfentwintig graden gelegen 1is, en bij voorkeur
in het bereik wvan acht tot vijftien graden.

10. Transportsysteem volgens een der voorgaande
conclusies, waarbij de positioneerelementen een eerste
geleiding en een tweede geleiding omvatten die zijn
aangebracht 1in een onderling evenwijdig en op afstand
gelegen verband en een derde en een vierde geleiding die

zijn aangebracht in een onderling evenwijdig en op afstand



10

15

20

25

30

35

29

gelegen verband, waarbij de eerste geleiding en de tweede
geleiding een eerste geleidingsbaan Dbepalen voor het
ontvangen van de eerste rij dozen en waarbij de derde
geleiding en de vierde geleiding een tweede geleidingsbaan
bepalen voor het ontvangen van de tweede rij dozen.

11. Transportsysteem volgens conclusie 10,
waarbij de dozen zijn ingericht teneinde te worden
geplaatst op wagens, waarbij elke wagen is voorzien wvan een
platform welke is gedimensioneerd teneinde de
geleidingsbanen bij de positie van de wagens in hoofdzaak
af te dichten, waarbij de geleidingsbanen zijn ingericht
voor het 1in samenwerking met de wagens vormen van een
retourkanaal waardoorheen lucht kan worden geretourneerd
vanaf de luchtuittreedzijde naar de luchttoetreedzijde.

12. Transportsysteem wvolgens conclusie 10 of 11,
waarbij de geleidingen losmaakbaar bevestigd zijn, waarbij,
na het verwijderen van de geleidingen, het
transportcompartiment overblijft met een in hoofdzaak vlak
bodemoppervlak.

13. Transportsysteem volgens conclusie 1, waarbij
het transportsysteem een transportlichaam omvat dat de
inwendige ruimte wvan het transportcompartiment bepaalt,
waarbij het transportlichaam 1is 1ngericht teneinde te
worden geplaatst op een chassis van een transportvoertuig,
waarbij het transportlichaam ten opzichte van de
voorwaartse rijrichting wvan het transportvoertuig een
voorwand, een achterwand en onderling evenwijdige zijwanden
omvat die zich uitstrekken tussen de voorwand en de
achterwand, waarbij de luchttoetreedzijde van het

transportcompartiment gelegen is bij of nabij de wvoorwand

en waarbij de luchtuittreedzijde van het
transportcompartiment gelegen is bij of nabij de
achterwand.

14. Transportsysteem volgens conclusie 13,

waarbij de luchtinlaat is ingericht bij of nabij de
luchttoetreedzijde van het transportcompartiment, waarbij

het transportsysteem 1is voorzien wvan een luchtinlaatklep,
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waarbij de inlaatklep beweegbaar 1is tussen een open en
dichte ©positie voor het openen  of sluiten wvan de
luchtinlaat, waarbij, in de gesloten positie, het
bovenoppervlak van de luchtinlaatklep in hoofdzaak gelijk
ligt met de bovenzijde van het transportcompartiment.

15. Transportsysteem volgens conclusie 14,
waarbij de luchtinlaatklep een voorlopende rand heeft welke
is ingericht teneinde gericht te zijn 1in de voorwaartse
rijrichting van het transportvoertuig, waarbij het
bodemoppervlak van de luchtinlaatklep 1is voorzien van een
afschuining richting de voorlopende rand van de inlaatklep
teneinde de weerstand van de voorlopende rand 1in de
voorwaartse rijrichting te verminderen.

16. Transportsysteem volgens een der conclusies
13-15, waarbij het transportsysteem verder 1s voorzien wvan
een eerste luchtuitlaat en een tweede luchtuitlaat voor het
onttrekken wvan lucht wuit de luchtuittreedzijde wvan het
transportcompartiment, waarbij de luchtuitlaten zijn
gevormd als langgerekte openingen in de zijwanden, waarbij
de langgerekte openingen zich verticaal uitstrekken tussen
de bodem en de bovenzijde van het transportcompartiment
over een aanzienlijk deel van de hoogte  van het
transportcompartiment, en bij voorkeur over in hoofdzaak de
gehele hoogte van het transportcompartiment.

17. Transportsysteem volgens conclusie 13,
waarbij de z1jwanden de externe breedte van het
transportlichaam bepalen, en waarbij, bij de overgang van
de zijwanden naar de achterwand, het transportlichaam
voorzien 1is van oppervlakken die binnenwaarts toelopen ten
opzichte van de breedte van het transportlichaam.

18. Transportsysteem volgens conclusie 17,
waarbij het transportsysteem verder 1is voorzien van een
eerst luchtuitlaat en een tweede luchtuitlaat voor het
onttrekken wvan lucht wvanuit de luchtuittreedzijde van het
transportcompartiment, waarbij de luchtuitlaten gelegen
zijn bij de naar Dbinnen toelopende oppervlakken van het

transportlichaam.
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19. Transportsysteem volgens conclusie 17 of 18,
waarbij het transportsysteem een eerste uitlaatklep en een
tweede wuitlaatklep omvat bij respectievelijk de eerste
luchtuitlaat en de tweede luchtuitlaat, waarbij de eerste
uitlaatklep en de tweede uitlaatklep beweegbaar zijn tussen
een open en gesloten positie voor het openen en sluiten wvan
de respectievelijke luchtuitlaten, waarbij, 1in de open
positie, de uitlaatkleppen volledig bevat zijn binnen de
externe breedte van het transportlichaam.

20. Transportvoertuig, in het bijzonder een
vrachtwagen, omvattend een chassis en het transportsysteem

volgens een der voorgaande conclusies bevestigd bovenop het

chassis.

21. Werkwijze voor het transporteren van vee, 1in
het bijzonder gevogelte zoals kuikens, in een
transportsysteem, waarbi j het transportsysteem een

transportcompartiment omvat met een luchttoetreedzijde en
een luchtuittreedzijde, waarbij, gedurende transport, de
werkwijze de stap omvat van het houden van een meervoud van
dozen voor het vee 1n een transportpositie 1in het
transportcompartiment tussen de luchttoetreedzijde en de
luchtuittreedzijde van het transportcompartiment, waarbij,
in de transportpositie, de dozen gehouden worden in een
eerste rij en een tweede 1rij die naar elkaar toe
convergeren 1in een richting van de luchttoetreedzijde naar
de luchtuittreedzijde van het transportcompartiment.

22. Werkwijze volgens conclusie 21, waarbij de
werkwijze de stap omvat wvan het verschaffen van een
luchtstroom door het transportcompartiment, waarbij de
luchtstroom gericht wordt door de dozen in een
dwarsrichting ten opzichte van de convergentierichting wvan
de twee rijen.

23. Werkwijze volgens conclusie 21 of 22,
waarbij, in de transportpositie, de twee rijen dozen tussen
hen in ten minste gedeeltelijk een luchttoetreedkamer
bepalen die toeloopt in de richting van de

luchttoetreedzijde naar de luchtuittreedzijde van het
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transportcompartiment, waarbij de werkwijze de stap omvat
van het toeleveren van lucht aan de luchttoetreedkamer,
waarbij de dozen de hoofddoorgang voor lucht zijn teneinde
te stromen van de luchttoetreedzijde naar de
luchtuittreedzijde van het transportcompartiment.

24. Werkwijze volgens conclusie 23, waarbij de
werkwijze verder de stap omvat van het afdichten wvan
openingen tussen de luchttoetreedkamer en de
luchtuittreedzijde van het transportcompartiment, afgezien
van waar de dozen de luchttoetreedkamer bepalen.

25. Transportsysteem omvattend één of meer van de
kenmerkende maatregelen zoals beschreven in de bijgevoegde
beschrijving en/of zoals getoond in de bijgevoegde
tekeningen.

26. Werkwijze omvattend één of meer van de
kenmerkende maatregelen en/of stappen =zoals beschreven in
de bijgevoegde beschrijving en/of zoals getoond in de
bijgevoegde tekening.
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FIG, 7
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Deze schriftelijke opinie bevat een toelichting op de volgende onderdelen:

Onderdeel |  Basis van de schriftelijke opinie
Onderdeel Il Voorrang
Onderdeel lll  Vaststelling nieuwheid, inventiviteit en industriéle toepasbaarheid niet mogelijk

Onderdeel IV ' De aanvraag heeft betrekking op meer dan één uitvinding

Onderdeel V.  Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en
industriéle toepasbaarheid

Onderdeel VI Andere geciteerde documenten
Onderdeel VII Overige gebreken

O00 ROOOR

Onderdeel VIII Overige opmerkingen

DE BEVOEGDE AMBTENAAR

Marangoni, Giovanni
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Aanvraag nr.:

SCHRIFTELIJKE OPINIE NL2010899

Onderdeel | Basis van de Schriftelijke Opinie

1. Deze schriftelijke opinie is opgesteld op basis van de meest recente conclusies ingediend voor aanvang van het
onderzoek.

2. Met betrekking tot nucleotide en/of aminozuur sequenties die genoemd worden in de aanvraag en relevant
zijn voor de uitvinding zoals beschreven in de conclusies, is dit onderzoek gedaan op basis van:

a. type materiaal:
O sequentie opsomming
O tabel met betrekking tot de sequentie lijst
b. vorm van het materiaal:
O op papier
O in elektronische vorm
c. moment van indiening/aanlevering:
O opgenomen in de aanvraag zoals ingediend
[J samen met de aanvraag elektronisch ingediend
O later aangeleverd voor het onderzoek
3. O Ingeval er meer dan één versie of kopie van een sequentie opsomming of tabel met betrekking op een
sequentie is ingediend of aangeleverd, zijn de benodigde verklaringen ingediend dat de informatie in de

latere of additionele kopieén identiek is aan de aanvraag zoals ingediend of niet meer informatie bevatten
dan de aanvraag zoals oorspronkelijk werd ingediend.

4. Overige opmerkingen:

NL2378B (July 2006)
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Onderdeel V.  Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en industriéle

toepasbaarheid

. Verklaring

Nieuwheid

Inventiviteit

Industriéle toepasbaarheid

. Citaties en toelichting:

Zie aparte bladzijde

NL237B (July 2006)

Ja:
Nee:

Ja:
Nee:

Ja:
Nee:

Conclusies
Conclusies

Conclusies
Conclusies

Conclusies
Conclusies

10-12, 14-19, 21-26
1-9,13, 20

10-12, 21-26
1-9, 13-20

1-26



SCHRIFTELIJKE OPINIE AANVRAAGNUMMER
(APARTE BLADZIJDE) NL2010899

ReltemV

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

Dt US2612027 A (MCGAN HERMAN L) 30 september 1952 (1952-09-30)
D2 US 4 481 870 A (SMITH G D [US]) 13 november 1984 (1984-11-13)

D3 EP 1 361 090 A2 (FIAT RICERCHE [IT]) 12 november 2003 (2003-11-12)
D4 DE 16 30 994 A1 (RAPPOLD EUGEN) 8 juli 1971 (1971-07-08)

The present application does not meet the criteria of patentablllty, because the
subject-matter of claim 1 is not new.

D1 discloses :

Transportsysteem voor het transporteren van vee, in het bijzonder gevogelte zoals
kuikens, waarbij het transportsysteem een transportcompartiment (lower deck) omvat
met een luchttoetreedzijde (44) en een luchtuittreedzijde (26), waarbij het
transportsysteem verder een ventilatiesysteem (46, 48) omvat voor het aanleveren
van lucht aan het transportcompartiment aan de Iuchttoetreedzude waarbij het
transportsysteem is voorzien van positioneerelementen (16, 18), welke zijn
aangebracht voor het ontvangen en vasthouden van een meervoud van dozen voor
het vee in een transportpositie in het transportcompartiment tussen de
luchttoetreedzijde en de luchtuittreedzijde van het transportcompartiment, waarbij de
positioneerelementen zijn ingericht teneinde de dozen in de transportpositie te houden
in een eerste rij en een tweede rij die naar elkaar toe convergeren in een richting van
de luchttoetreedzijde naar de luchtuittreedzijde van het transportcompartiment.

Furthermore, also D2 and D3 show a transport system suitable to transport two rows
of boxes positioned in an arrangement converging from the air inlet to the air outlet.

The subject-matter of the other independent claim, 21, seems to be novel and
inventive.

Dependent claims 1-9 and 13-20 do not contain any features which, in combination
with the features of any claim to which they refer, meet the requirements of novelty
and/or inventive step, see documents D1 to D4.

The combination of the features of dependent claims 10-12 and 22-26 is neither
known from, nor rendered obvious by, the available prior art.

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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