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ABSTRACT

The invention relates to an arrangement (1) for the cultivation of
horticultural products, more specifically mushrooms (25). A first and a second
rack (4, 5) are arranged adjacent and aligned with each other, providing a
working space (14) there between. Each rack (4, 5) comprises support structures
(22) arranged at respective support heights for supporting cultivation packages
(8) at a plurality of heights. The support heights of the racks (4, 5) are aligned
with each other. The support structures (11, 22) comprises one or more guiding
members (13, 24) and the arrangement (1) comprises moving means (18)
arranged for moving of the packages (8) from the first to the second rack or back,
via the working space (14). A plurality of said cultivation packages (8) can be
supported such that at most a single package is supported at each of the aligned
support heights in the arrangement. This enables the packages to be
alternatingly supported in either the first or the second rack (4, 5) across the
support heights. The arrangement further includes an operator platform (12)
arranged within the working space (14) which is moveable in a vertical direction

to enable working at different heights.
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Title: Arrangement and method for the cultivation of horticultural

products.

Field of the invention

The present invention is directed at an arrangement for the
cultivation of horticultural products, more specifically mushrooms, wherein
the products are cultivated in cultivation beds arranged in racks at various
support heights. The invention is further directed at a method for

cultivation of such horticultural products.

Background

The cultivation of mushrooms, such as champignons or similar
products, is typically on a large scale performed in in-house in cultivation
facilities. Cultivation conditions are to be monitored and managed well in
such facilities, because the growing of mushrooms is very sensible to
deviations from these conditions. Moreover, controlling these conditions also
enables to control the yield and size of the champignons bred. To guarantee
the breeding of high quality products, active and accurate management the
cultivation conditions is thus important.

As may be understood, it is more easy to manage these conditions
in small or compact cultivation facilities. The larger a facility becomes, the
more difficult it will be to manage the conditions efficiently everywhere in
the facility. For this reason, it is advantageous not to make the facilities too
large and to use the available space efficient. For this reason, mushrooms
such as champignons are typically bred in racks, having cultivation beds
arranged in a stacked configuration at various heights, as this allows
efficient use of the available space. As will be appreciated, the space above
each bed large enough to allow growth, condition management and

harvestings. With respect to the latter, an operator harvesting mushrooms

Date Recgue/Date Received 2022-08-04



10

15

20

25

30

must be able to reach the mushrooms in the beds and to judge their size in
order to pick the right mushrooms to harvest.

With respect to the cultivation conditions, a further challenge is
provided by the optimal conditions during various stages of cultivation. For
example for champignons, after spawning during the phase wherein the
casing soil is being colonized by mycelium by ingrowth, the soil is to be kept
wet and the ambient conditions require a high content of carbon dioxide
(COg2) and a relative high temperature of 22 to 23 degrees Celcius (°C).
However, in the phase thereafter when the casing soil is colonized, the
mycelium will form buttons at the surface. During this stage, ventilation is
important, the COz2 is reduced and the temperature will be decreased to 17
to 18 °C. Thereafter, control of the ambient conditions allows to manage
whether many small champignons (e.g. at low temperatures and low
humidity) or fewer large champignons (e.g. at higher temperatures and
higher humidity) will grow. Ventilation remains important during this
phase, which will continue until the mushrooms are ready for harvesting.

During the harvesting phase, having a duration of various weeks,
the mushrooms appear and grow in cycles. Also, various different sizes may
be desired, requiring to perform harvesting of some mushrooms to take
place later than other mushrooms. Thus harvesting may be performed
multiple times per cultivation bed. Due to the vulnerability of the
mushrooms, machined harvesting — although being much faster — has the
disadvantage of leading to more damage and lesions on the mushrooms.
Therefore manual harvesting is still popular, however, this is a labour
intensive task. During such harvesting, reaching the mushrooms as well as
judging their size is difficult in view of the typically limited amount of space
above the beds. Hence, this may lead to variation in size of the mushrooms
harvested and it also renders the task to be physically demanding on the

operator / harvester.
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Summary of the invention

In the present document, reference is made to a ‘cultivation
package’. This term is to be understood as a package comprising at least
compost including the horticultural products or it’s growth, spores or seeds
(@i.e. spores, ingrown spores, seeds, seedlings of the horticultural products).
Usually, but dependent on the type of product, the cultivation package may
also comprise further layers or ingredients, e.g. casing soil for champignons.

It is an object of the present invention to ameliorate the
disadvantages identified above, and to provide a cultivation arrangement
and method that allows efficient use of space for enabling effective condition
management, while also improving harvesting conditions.

To this end, there is provided herewith an arrangement for the
cultivation of horticultural products, more specifically mushrooms,
comprising a first and a second rack arranged adjacent and aligned with
each other such as to provide a working space between the first and the
second rack, wherein each rack comprises a plurality of support structures
arranged at respective support heights for supporting cultivation packages
at a plurality of heights in each rack, and such that the support heights of
the first and the second rack are aligned with each other, wherein each
support structure comprises one or more guiding members for guiding a
cultivation package along a horizontal movement, the arrangement further
comprises moving means arranged for cooperating with the cultivation
packages, for moving of the packages from the first to the second rack or
from the second to the first rack via the working space; wherein the
arrangement is arranged for receiving or supporting a plurality of said
cultivation packages, such that at most a single cultivation package is
supported at each of the aligned support heights in the arrangement, for
enabling the packages to be alternatingly supported in either the first or the
second rack across the aligned support heights; further comprising an

operator platform arranged contiguous to the working space on at least one
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side thereof, the platform being moveable in a vertical direction to enable
working by the operator at the support heights.

The invention enables the packages to be moved from the first to
the second rack, or vice versa, past the platform. While the packages are
moved past the platform, the operator has all the space he desires above the
package to perform the harvesting in a manner that is physically less
demanding. Moreover, because the operator can bend over the package, the
size of the mushrooms in the package can be judged much better as
compared to the situation wherein mushrooms are to be harvested directly
from the packages in the racks. In conventional harvesting methods of this
type, the size must be judged by the operator by observing the mushrooms
from aside while the package is relatively dark in view of the arrangement
of the rack with stacked packages. In the present invention, the packages
move past the platform while being well illuminated, providing the desired
working and movement space to perform the task.

In addition to this, by enabling the cultivation packages to be
distributed in an alternating arrangement amongst the first and second
rack, better ventilation and ambient climate control may be achieved above
the cultivation packages in this stage of the growing process. In particular,
the alternating arrangement doubles the height available above the
cultivation packages while these are residing in the first and second rack. At
the same time, a much more compact stacking of the cultivation packages
would be achieved in case all cultivation packages would reside in one rack.
This situation may for example be achieved in the phase between spawning
and prior to the harvesting phase, by keeping the cultivation packages in
one rack as will be explained later. In connection herewith, it is also
worthwhile to mention that during the later stages of the process, when the
cultivation packages reside in the first and second rack, it is already
beneficial to the cultivation process to refresh the air directly ambient to the

horticultural products. This may for example be achieved simply by moving
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the cultivation packages to the other rack or backwards, causing the air
ambient to the products to be refreshed instantaneously due to the
displacement.

In accordance with some embodiments, in the arrangement, each
cultivation package is supported in a carriage cooperating with the guiding
members. In accordance with some embodiments, the arrangement
comprises a single carriage at each support height, which carriage is
moveable between the first and the second rack. For example, the guiding
members may be guiding rails and wheels that are connected to the carriage
in a rotatable manner, may cooperate with the rails to enable smooth
movement in one desired direction back and forth. By providing that only a
single carriage is present at each height of the aligned heights of the first
and second rack, each carriage may selectively be moved to either of the
first and second rack (e.g. in an alternating arrangement, or all in one rack,
or otherwise).

Moving of the carriage from one rack to another rack may be
provided for manually —i.e. by pulling the carriage out of the support
structure via the rails and into the opposing support structure of the other
rack. Alternatively, the moving of the carriages may be actuator driven, e.g.
by using a motor performing this task. The carriage could itself be equipped
with a motor, but alternatively a common or central motor may be present
in the arrangement that may be shared amongst the carriages present.

For example, in accordance with some embodiments, the moving
means comprise an actuator comprising an engagement member arranged
for engaging with one or more of the carriages for moving of the carriage by
the actuator from the first to the second rack or from the second to the first
rack. In accordance with some embodiments, the actuator is mounted in the
arrangement to be vertically moveable relative to the first and second rack
such as to enable the engagement member, dependent on a current vertical

position of the engagement member, to engage with a carriage at a
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respective support height. The actuator may for example be installed to be
moveable with the platform (e.g. the actuator may be mounted on the
moveable structure described further down below). Alternatively, a plurality
of actuators may be mounted on each rack, e.g. one or more actuators at
each support height for moving the carriages at that support height. Various
different kind of engagement solutions may be applied, as will be recognized
by the skilled reader. Therefore, the invention is not limited to a particular
type of engagement member.

In accordance with some embodiments, the actuator comprises
one or more controls for setting a movement speed for moving the respective
carriage. As will be appreciated, this allows the working conditions for
accurate and efficient harvesting to be manageable. The controls may
further comprise controls for moving the platform in a vertical direction to
set the desired height. In accordance with embodiments, the operator
platform is connected to a moveable structure cooperating with vertical
guiding members arranged on one or more of the first and second rack, for
enabling the vertical movement of the platform. Moreover, in accordance
with some embodiments, the moveable structure comprises a first and a
second operator platform being arranged on either side of the working
space. As may be appreciated, this enables to work on the cultivation
packages from two different sides of the package, to achieve doubled
efficiency.

The moveable structure, apart for supporting the platform and
the means for vertical movement, may be further equipped and utilized for
performing all kinds of additional functions during or in addition to
harvesting. For example, watering means or fertilizing means may be
present for nurturing or wetting, or a light source for lighting the work
space. Therefore, in accordance with some embodiments, the moveable
structure of the arrangement further comprises, connected thereto, at least

one of a group comprising: a nurturing or wetting arrangement, such as a
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liquid nozzle, a powder nozzle, a granulate distributer, a sprayer, a drip
irrigation device, or a fertilizer distributer; a harvesting apparatus; a
selective mushroom eradicator, such as a directable beam, a needle or a
gripper for selectively eradicating mushrooms; a camera; a light source; one
or more sensors, such as a temperature sensor or a humidity sensor.

As already briefly mentioned above, after spawning and before
harvesting, the cultivation packages may reside in one single rack wherein a
package is present e.g. at each defined height in the rack. This provides a
compact stacking of the packages. This is advantageous for example for the
cultivation of mushrooms such as champignons during this phase. The
packages do not need to be very accessible during this phase, and a compact
stacking allows reduces the required space for keeping the racks under the
right conditions. In accordance with some embodiments, the arrangement
therefore further comprises a third rack arranged adjacent and aligned with
the first rack, the third rack comprising a plurality of further support
structures arranged at respective support heights for supporting cultivation
packages at the plurality of heights in the third rack, and such that the
support heights of the third rack are aligned with the support heights of the
first rack, the arrangement further comprising a transfer unit for moving
cultivation packages from the third rack into the first rack. The third rack
may be a separate rack that may be kept in a separate room during growth,
i.e. isolating it for different ambient condition control for the third rack. In
such an embodiment, when the packages with the horticultural products
(e.g. champignons) are ready to be moved to the first rack, the transfer unit
may be connected to each of the cultivation packages, and the packages may
be hauled into the first rack. The manner in which this is done depends of
the transfer unit applied. For example, the cultivation packages may
already be supported in carriages in the third rack, or alternatively the
packages may be differently supported (e.g. on a cloth or canvas or on a

plate-like construction) and pulled into a carriage of the first rack. Also the
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packages may be pulled into the first rack either one-by-one, two or more
together, or all at once. In some embodiments, for providing the transfer
unit, one or more of the support structures of the first rack each comprise a
pulley comprising a windable longitudinal pulling member and a coupling
member connected to the pulling member, the pulling member having a
length for enabling spanning the first rack in longitudinal direction such as
to enable coupling of the coupling member to a cultivation package in the
third rack, the pulley being operable for pulling the cultivation package into
the support structure of the first rack. This may include a winch or rollable
spool or the like.

In accordance with a second aspect, the invention is directed at a
method of cultivating horticultural products, more specifically mushrooms,
using an arrangement comprising a first and a second rack arranged
adjacent and aligned with each other, and each rack comprising a plurality
of support structures for supporting cultivation packages at a plurality of
support heights, the support heights provided by the first and second rack
being aligned with each other at a same level, the method comprising:
supporting a plurality of cultivation packages in the first and the second
rack, such that at most a single cultivation package is supported in either
the first or the second rack at each aligned support height, and such that
the packages are alternatingly supported in either the first or the second
rack across the aligned support heights; vertically moving an operator
platform near a working space defined between the first and the second rack
to enable an operator on the platform work at a selected support height;
moving, using a moving means, a respective cultivation package from the
first to second rack or from the second to the first rack at the selected height
and treating or handling of the horticultural products during said moving of
the respective cultivation package. The method may apply, for example, an
arrangement in accordance with the first aspect of the invention. In

accordance with some embodiments, the treating or handling includes at
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least one of a group comprising: harvesting the horticultural products,
verifying the cultivation of the horticultural products, removing or
eradicating damaged or diseased products, removing or eradicating products
growing faster or maturing earlier than planned, monitoring cultivation
conditions, nurturing or fertilizing the horticultural products, or size
inspection of the horticultural products. The skilled person will appreciate
that other operations may be performed as well, and that the invention is
not limited to these particular embodiments.

In accordance with some embodiments, the method further
comprises the steps of: cultivating, for a first duration of time, the
horticultural products in cultivation packages in a third rack comprising a
plurality of further support structures arranged at respective support
heights, wherein the support heights of the third rack are aligned with the
support heights of the first rack; aligning the third rack with the first rack;
and moving, using a transfer unit, the cultivation packages from the third
rack into the first rack, for enabling cultivation of the horticultural products
in either one of the first and the second rack for a second duration of time.
As explained, in the third rack, the stacking may be more compact as access
to the packages is not frequently required and a more compact stacking
takes less space of which the ambient conditions need to be controlled.

In accordance with some embodiments, the step of cultivating the
horticultural products in the third rack is performed following a step of
spawning of the products in the cultivation packages. Moreover, in some
embodiments, upon moving of the cultivation packages from the third rack
into the first rack, at least one of the cultivation packages is moved by the
moving means from the first to second rack, such as to establish the
cultivation packages to be alternatingly supported in either the first or the

second rack across the aligned support heights.

Brief description of the drawings
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The invention will further be elucidated by description of some
specific embodiments thereof, making reference to the attached drawings.
The detailed description provides examples of possible implementations of
the invention, but is not to be regarded as describing the only embodiments
falling under the scope. The scope of the invention is defined in the claims,
and the description is to be regarded as illustrative without being restrictive
on the invention. In the drawings:

Figure 1 illustrates an arrangement in accordance with the
present invention;

Figures 2A-2F illustrates a method of the present invention
performs using an arrangement of the present invention;

Figure 3 illustrates a close-up of figure 2E, illustrating an
operator platform;

Figure 4 illustrates a further close-up of the operator platform in
an arrangement of the present invention;

Figure 5 illustrates a method of the present invention.

Detailed description

In the present document, reference is made to a ‘cultivation
package’. This term is to be understood as a package comprising at least
compost including the horticultural products or it’s growth, spores or seeds
(i.e. spores, ingrown spores, seeds, seedlings of the horticultural products).
Usually, but dependent on the type of product, the cultivation package may
also comprise further layers or ingredients, e.g. casing soil for champignons.

Figure 1 illustrates an arrangement, generally indicated with
reference numeral 1, in accordance with the present invention. The
arrangement 1 comprises a first rack 4, a second rack 5 and a third rack 6.
The third rack 6 is isolated from the first and the second rack, and located

in a separate room as is indicated by the walls 9 and 10 in figure 1.
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In accordance with the present invention, in between the first
rack 4 and the second rack 5, a working space 14 is formed wherein an
operator platform 12 can be vertically moved up and down via guiding rails
13. The operator platform 12 allows for operators 15 (e.g. see figure 2D) to
be moved in vertical direction alongside the working space 14 to work at
various heights as desired. In the racks 4, 5 and 6, cultivation packages 8
comprising horticultural products such as mushrooms (e.g. champignons)
can be arranged at various support heights in the racks. In each of the racks
4, 5, and 6, the support heights wherein the cultivation packages may be
supported are the same, such that the support heights of the first rack 4 and
the second rack 5 are the same, such that they are aligned with each other.
Similarly, the support heights of the first rack 4 and the third rack 6 are
also the same for enabling the operation of the arrangement. As may be
appreciated by the skilled person, the alignment of the support heights must
be such that cultivation packages 8 may be moved easily from one rack to
the other. So, as can be understood, the support heights are more or less the
same, but tolerances or workable differences that readily enter the mind of
the skilled person are of course possible.

For vertical movement along the rails 13 connected to the racks 4
and 5, the operator platform 12 is supported or connected to a moveable
structure 11 that cooperates with the guiding rails 13. The moveable
structure 11 is also shown in figure 4 and will be discussed further below.

Figures 2A-2F illustrate a method of the present invention
wherein the arrangement of the present invention is applied. In figure 2A, a
plurality of cultivation packages 8-1 to 8-8 are supported at various support
heights in the third rack 6. In this rack, the cultivation packages 8-1 to 8-8
are placed after spawning of the mushrooms. In the third rack 6, the
cultivation packages 8-1 to 8-8 will reside during the first stage of the
growing process. Walls 9 and 10 (see figure 2C) separate the third rack 6

from the first rack 4 and the second rack 5. As is visible in figure 1, an
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opening in the walls 9 and 10 will allow for the cultivation packages 8 to be
moved from one rack to the other. This opening in the walls 9 and 10 may be
closable by a door of any kind. By separating the third rack 6 from the first
rack 4 and second rack 5, the growing conditions in the room can be
controlled separately for providing the optimal conditions during this phase
of the cultivation process. In figure 2B, each of the cultivation packages 8-1
to 8-8 is moved onto the first rack 4. As is visible in figure 2B, racks 8-2 to 8-
8 are already moved to the first rack 4, while cultivation package 8-1 is
being moved from the third rack 6 to the first rack 4 (note that not all
cultivation packages have been numbered). As can be seen in figure 2B, the
operator platform 12 has moved to the top most support height in the first
rack 4 to operate a transfer unit, e.g. a hauling engine, for hauling the
cultivation package 8-1 into the first rack 4. The transfer unit could be a
actuator, such as an engine of any type, or may be a manually operated tool.
The transfer unit for example may be a manual or power driven winch,
enabling to connect a cable that is long enough to span the longitudinal
distance of the first rack 4 and connect with a coupling member to a
cultivation package 8 in the third rack 6.

In figure 2C, all of the cultivation packages 8-1 to 8-8 have been
placed in a first rack 4 of the arrangement of the present invention. The
third rack 6 is now empty. During the later phases of the growth process,
the space between the cultivation packages 8-1 to 8-8 may be selectively
increased for enabling better ventilation of the cultivation packages. To this
end, the cultivation packages will be distributed amongst the first and
second rack in an alternating manner, alternatingly filling the support
heights of the first rack 4 and the second rack 5. This is for example shown
in figures 2D to 2F. The platform 12 comprising the operators 15 may be
moved to the support height of cultivation package 8-7 (second from below).
Here, the cultivation package 8-7, which is supported in a carriage (23)

residing in support elements 22 of the racks, is moved from the first rack 4

Date Recgue/Date Received 2022-08-04



10

15

20

25

30

13

to the second rack 5. During movement of the cultivation package 8-7, all
kinds of desired operations may be performed. For example, wetting of the
cultivation packages or fertilizing may be performed while moving the
cultivation package 8-7 through the working area 14. To this end, the
support structure 11 may for example comprise a spray nozzle or fertilizer
distributor suspended above the passing package 8-7. Such equipment may
be suspended from suspension construction 20 (e.g. see also figure 3) on the
moveable structure 11. The suspension structure 20 may also, optionally,
comprise cameras, light sources, sensors and all kinds of desired tools,
sensors and other arrangements for performing necessary operations. The
advantage of this construction is that by moving the packages (e.g.
cultivation package 8-7) from the first rack 4 to the second rack 5 through
the working area 14, these packages move past the available tools in the
working area 14 to perform these operations fast and carefully. The moving
of the cultivation packages 8 is continued until the desired alternatingly
distributed arrangements of cultivation packages 8-1 to 8-8 is obtained.

As follows from figure 2E, for example cultivation packages 8-1, 8-
3, 8-5, and 8-7 may have been moved to the second rack 5, while cultivation
packages 8-2, 8-4, 8-6, and 8-8 may reside in the first rack 4. As will be
appreciated, to perform all required operations on each of the packages
equally, the various cultivation packages may be moved back and forth
between the first rack 4 and the second rack 5 in such a manner that
eventually the alternatingly distributed arrangement of cultivation
packages 8-1 to 8-8 is achieved (e.g. figure 2F).

Further, as may be appreciated, the moving of cultivation
packages between the first rack 4 and the second rack 5 may be repeated at
different moments during the growth process to perform such operations.
The present invention particularly provides an advantage with respect to all
these kinds of operations (including harvesting). With the arrangement and

method of the present invention, the operators 15 can perform the required
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operations without having to move between the cultivation packages 8 while
these reside in the racks. This provides optimal ergonomic working
conditions and good visibility of the cultivation packages for performing the
operations correctly and carefully.

The eventual alternating distribution is illustrated in figure 2F.
After each operation being performed, the packages from the second rack 5
may be moved to the first rack 4 and the packages from the first rack 4 may
be moved to the second rack 5. Thus, after a next operation is performed on
all of the cultivation packages, the stacking of the cultivation packages 8-1
to 8-8 and the distribution amongst the racks 4 and 5 may be in mirror
image with respect to figure 2F.

The present embodiment comprise racks having a total of eight
support heights, allowing eight cultivation packages (8-1 to 8-8) to be
stacked in the racks. As may be understood, the invention is not limited to a
particular number of cultivation packages or support heights. The skilled
person may implement the invention having less or more stacked cultivation
packages in the first and second rack, e.g. two or more without having a
particular upper limit. The number of packages that may be stacked is at
most limited by the dimensions of the space wherein the arrangement of the
present invention is installed. Moreover, in the presently described
embodiments, the height difference between each two subsequent support
heights may be a couple of tens of centimeters (cm), e.g. 50 cm. In an
alternatingly stacked distribution illustrated in figure 2F, the height above
each cultivation package will therefore be double as much, i.e.
approximately 100 cm. The height differences between the support heights
may however be different than as suggested above. For example, the height
difference could be any of 10 cm, 15 cm, 20 cm, 25 cm, 30 cm, 35 cm, 40 cm,
45 cm, 50 cm, 55 cm, 60 cm, 65 cm, 70 cm, 75 ¢cm, 80 c¢cm, 85 cm, or even
larger or smaller, or any distance in between these dimensions. The

invention is not limited to a specific height.
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Figure 3 provides a close-up illustration of the operations
platform 12 in figure 2E. As can be clearly seen in figure 3, the operations
platform is moved to the top most support height and cultivation package 8-
1 is hold from the first rack 4 towards the second rack 5. Operators 15-1 and
15-2 can work from both sides of the cultivation package, e.g. by providing a
similar operator platform 12 on either side of the movable structure 11 with
respect to the packages 8. The movable structure 11 comprises a suspension
structure 20 onto which the above discussed tools and sensors may be
mounted. Also visible in figure 3 is the moving means 18 that cooperate with
the carriages 23 onto which the cultivation packages 8 are provided, for
moving the cultivation packages 8 from one rack 4 to the other rack 5 and
backwards. Additional driving means, including an engine and wheels
cooperating with the rails 13, may be provided for providing the vertical
movement of the operator platform and the moveable structure 11. Figure 3
further shows the support structures 22 at the various heights in the first
rack 4 and the second rack 5. The support structures 22 consists of guiding
members, e.g. guiding rails 24, as will be shown in figure 4. In the packages
8 a plurality of horticultural products, e.g. mushrooms 25, are grown.

Turning to figure 4, the harvesting process in accordance with the
present invention and using an arrangement of the present invention is
illustrated. Figure 4 shows a close up of the moveable structure 11
supporting the operator platform 12. Operators 15-1 and 15-2 are working
on either side of the cultivation package. Cultivation package 8-4 is moved
from the second rack 5 onto the first rack 4. By doing so, cultivation package
8-4 passes the working area 14 in between the first rack 4 and the second
rack 5. The operators 15-1 and 15-2 select the mushrooms which are of the
desired size for harvesting. The harvesting is performed manually and the
harvested mushrooms are laid down in cradles 40 by each operator. A
conveyer arrangement 33 is conveniently installed on a moveable structure

11 for removing the cradles 40 that have been filled during harvesting.
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The movement speed of the cultivation package 8-4 may be
controlled by setting the speed of the engine 18 using control buttons 30.
The controls 30 may comprise additional buttons for setting the correct
height of the operator platform 12 and other necessary controls (e.g. for
operation of operator tools or sensors). The engine arrangement for moving
the moveable structure 11 and for moving each of the cultivation packages is
located inside the housing 32, not visible in figure 4. Figure 4 further shows
how each of the cultivation packages 8 is supported in carriages 23. The
carriages 23 cooperate with rails 24 such as to form a drawer type of
assembly. The rails 24 form the support structures 22 of the racks 4 and 5.
By moving a carriage 23 out of one of the racks 4,5 across the working space
14, the carriage 23 engages with the rails 24 of the support structure 22 or
the other rack 5,4 on the other side of the working space 14.

The method of the present invention is illustrated in figure 5. As
will be appreciated, figure 5 shows an exemplary embodiment of the
method. This is not the only possible embodiment of the invention, and a
skilled person may, where desired, add additional steps, rearrange the order
of the steps suggested, or even remove some of the suggested steps without
departing from the present invention as defined in the claims. In figure 5,
the method starts with the forming of the cultivation packages 8 in step 50,
and movement of the cultivation packages to the third rack in step 52.
Forming of the cultivation packages in step 50 may be performed in Various
ways. For example, it is possible to perform spawning of mushrooms spores
in compost to thereby form a package. Alternatively, compost with already
spawned spores and ingrown mycelium may be distributed in a layer and
may be optionally covered by casing soil for champignon cultivation. As a
further alternative, preformed layer blocks of spawned and ingrown compost
and optional casing soil may be laid down contiguously to form a cultivation
package. The skilled person is able te recognize the various manners in

which a cultivation package may be formed in step 50. During step 54, the
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mushrooms will stay for a while in the third rack during ingrowth of the
mycelium into the packages and the forming of buttons at the surface and
the growth of the mushrooms. Step 54 is the cultivation step and may take a
number of weeks to complete, as illustrated by the schematic clock.

When the mushrooms are large enough for moving the cultivation
packages to the first rack 4, the third rack 6 and the first rack 4 are aligned
in step 56, and in step 58 the packages 8 are moved into the first rack 4.
After all the cultivation packages have moved into the first rack, the
cultivation packages 8 are distributed amongst the first and the second rack
4 and 5 in step 60, providing the alternatingly distributed stacking of the
packages in the first and second rack. Operations may be performed on the
packages 8 while moving these between the first and the second rack. The
mushrooms may not be ready for harvesting yet, and some time (e.g. two or
three weeks) may pass in step 62 for growing of the mushrooms to their
desired size. In the meantime, where desired, the cultivation packages may
be moved in between the first and the second rack 4, 5 back and forth for
performing operation on the packages in the working space 14 of the
arrangement. This is depending on the needs for the particular case. The
moving of the cultivation packages between the racks is illustrated in step
64 and 66 (including sub-steps 67 and 68 and decision step 70). In step 64,
the platform is set at a respective support height for moving one of the
cultivation packages to the other rack. Next, in step 66 the respective
cultivation package 8 is moved to the other rack, while at the same time
performing treatment or handling of the mushrooms in step 68. In case this
is any operation being performed prior to harvesting, the treatment may
consist of fertilizing or wetting or any other kind of treatment of the
mushrooms, but alternatively, during harvesting, step 68 may consist in
harvesting the mushrooms which are of the desired size.

Step 68 may also be absent, in which case only the cultivation

packages are moved to the other rack or backwards. This is found to be
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beneficial to the cultivation process as well, as will be explained. During
cultivation, even though ventilation is provided for in the growing facility,
the mushrooms have been found to benefit from a complete refreshing of the
air directly ambient to the mushrooms. This may be achieved by simply
operating the arrangement of the present invention by moving the
cultivation packages to another rack or backwards, without requiring to
perform any additional treatment step. So in case of such a refresh, it is not
necessary to perform any handling or treating as is proposed in step 68.
Then, when the package has been moved to the other rack and the
mushrooms have been treated or handled, in step 70 it is decided whether a
next package has to be moved to the other rack, or whether all the packages
have been treated or handled. Where a next package is to be moved to the
other rack, the method continues again in step 64 by moving the operator
platform to the next desired support height. Step 66 is then repeated for the
further cultivation package. Alternatively, if all the cultivation packages 8
have been moved to the other rack, in step 70 it may be decided that
treating or handling of the mushrooms in the cultivation packages is
complete, and the method continues with decision step 72. In decision step
72, in case the cultivation method is completed and all (desired) mushrooms
have been harvested and no new mushrooms will be taken from the
packages, the method may end in step 76. The package is removed and the
carriage 23 is cleaned. Even during this step, the arrangement of the
present invention may provide an advantage. As will be appreciated, the
suspension structure 20 of the arrangement 1 may comprise a cleaning
nozzle and cleaning agents for cleaning the carriage 23 during this step.
Alternatively in decision step 72, if harvesting has to be performed a further
time on the same cultivation packages, the cultivation package 8 is left in
tact for the desired duration of time (74) and the method returns back to
step 64 at the moment that the cultivation packages are to be treated or

harvested again. As will be appreciated, some of the steps described above
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may be modified, omitted or additional steps may be added to the method
described hereinabove.

The present invention has been described in terms of some
specific embodiments thereof. It will be appreciated that the embodiments
shown in the drawings and described herein are intended for illustrated
purposes only and are not by any manner or means intended to be
restrictive on the invention. It is believed that the operation and
construction of the present invention will be apparent from the foregoing
description and drawings appended thereto. It will be clear to the skilled
person that the invention is not limited to any embodiment herein described
and that modifications are possible which should be considered within the
scope of the appended claims. Also kinematic inversions are considered
inherently disclosed and to be within the scope of the invention. In the
claims, any reference signs shall not be construed as limiting the claim. The
term 'comprising' and ‘including’ when used in this description or the
appended claims should not be construed in an exclusive or exhaustive
sense but rather in an inclusive sense. Thus the expression ‘comprising’ as
used herein does not exclude the presence of other elements or steps in
addition to those listed in any claim. Furthermore, the words ‘a’ and ‘an’
shall not be construed as limited to ‘only one’, but instead are used to mean
‘at least one’, and do not exclude a plurality. Features that are not
specifically or explicitly described or claimed may be additionally included
in the structure of the invention within its scope. Expressions such as:
"means for ...” should be read as: "component configured for ..." or "member
constructed to ..." and should be construed to include equivalents for the
structures disclosed. The use of expressions like: "critical", "preferred”,
"especially preferred” etc. is not intended to limit the invention. Additions,
deletions, and modifications within the purview of the skilled person may
generally be made without departing from the spirit and scope of the

invention, as is determined by the claims. The invention may be practiced
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appended claims.
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Referenced method steps of figure 5:

50 Form cultivation packages 8;
52 moving of cultivation packages 8 to 3+d rack 6;
54 mushroom cultivation, first phase of process;
5 56 aligning of 34 & 1st rack (where needed);
58 moving of packages 8 from 3 rack 6 to 1%t rack 4;
60 moving of packages 8 between 15t and 21d rack 4, 5 until
alternating distribution (e.g. fig. 2f) achieved;
62 waiting period between steps (where needed);
10 64 move operation platform 12 to desired working height;
66 package handling/treating (incl. sub-steps 67 & 68);
67 move package to other rack through working area 14;
68 mushroom handling/treating/harvesting (depends on
need) — this step may be absent if only refreshing of
15 ambient air is desired;
70 decision step: move another package for treatment/handling ?
72 decision step: cultivation method complete ?
74 waiting period between steps (where needed);
76 end method, remove packages 8 and clean carriage 23 (e.g. using

20 arrangement);
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Claims

1. Cultivation rack for use in an arrangement for the cultivation of
horticultural products for placement thereof adjacent and aligned with a further
rack, wherein the cultivation rack comprises a plurality of support structures
arranged at respective support heights for supporting cultivation packages at the
plurality of support heights in the cultivation rack, wherein the support heights
of the cultivation rack are aligned with further support heights of the further
rack, wherein the cultivation rack is arranged for cooperating with a transfer
unit for moving the cultivation packages from the cultivation rack into the

further rack.

2. The cultivation rack according to claim 1, wherein the transfer unit is
configured for being connected to at least one of the cultivation packages, for

hauling of the cultivation packages into the further rack.

3. The cultivation rack according to claim 2, wherein the transfer unit
comprises a pulley, the pulley comprising a windable longitudinal pulling
member and a coupling member connected to the pulling member, the pulling
member having a length for enabling spanning the further rack in a longitudinal
direction such as to enable coupling of the coupling member to a cultivation
package in the cultivation rack, the pulley being operable for pulling the

cultivation package into the support structure of the further rack.

4, The cultivation rack according to claim 3, wherein the transfer unit

comprises a winch or a rollable spool.
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5. The cultivation rack according to any one of claims 1 to 4, wherein the
transfer unit is configured for moving the cultivation packages by at least one of:
one-by-one, two or more cultivation packages together, or all cultivation packages

at once.

6. The cultivation rack according to any one of claims 1 to 5, wherein the
cultivation rack comprises at least one of:

carriages for supporting therein the cultivation packages; or

a cloth or a canvas for supporting the cultivation packages; or

a plate-like construction for supporting the cultivation packages.

7. The cultivation rack according to any one of claims 1 to 6, wherein the
cultivation rack is arranged for supporting the cultivation packages such that the
cultivation packages comprise at least one of:

a layer of compost including spawned mushrooms spores; or

a layer of distributed compost with already spawned mushroom spores
and ingrown mycelium, wherein the layer of compost is optionally covered by
casing soil for champignon cultivation; or

a plurality of contiguously arranged preformed layer blocks of spawned
and ingrown compost, wherein the preformed layer blocks optionally include

casing soil.
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8. Rack configured for cooperating with a cultivation rack according to
any one of claims 1 to 7, for use in an arrangement for the cultivation of
horticultural products, the rack comprising a plurality of support structures
arranged at respective support heights for supporting cultivation packages at the
plurality of support heights, wherein the rack comprises a transfer unit at at
least one of the support heights, wherein the transfer unit is configured to be
connected to at least one cultivation package residing in the cultivation rack for
moving the at least one cultivation package from the cultivation rack into the

rack.

9. The rack according to claim 8, wherein the transfer unit comprises a
pulley, the pulley comprising a windable longitudinal pulling member and a
coupling member connected to the pulling member, the pulling member having a
length for enabling spanning the rack in a longitudinal direction such as to
enable coupling of the coupling member to a cultivation package residing in the
cultivation rack, the pulley being operable for pulling the cultivation package into

the support structure of the rack.

10. Arrangement for the cultivation of horticultural products, the
arrangement comprising at least the cultivation rack according to any one of
claims 1 to 7 and the rack according to claim 8 or claim 9, wherein the cultivation
rack and the rack are located adjacent each other and aligned with each other,
wherein each of the cultivation rack and the rack comprises a plurality of support
structures arranged at respective support heights for supporting cultivation
packages at the plurality of support heights, and wherein the cultivation rack
and the rack cooperate with each other via a transfer unit for moving the

cultivation packages from the cultivation rack into the rack.
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11. The arrangement according to claim 10, wherein the cultivation rack

and the rack are separate entities that are located isolated from each other.

12. The arrangement according to claim 11, wherein the cultivation rack
and the rack are separated by one or more walls including openings in the one or

more walls, wherein optionally each of the openings are closeable by a door.

13. Use of the cultivation rack according to any one of claims 1 to 7, or the
rack according to claim 8 or claim 9, or the arrangement according to any one of
claims 10 to 12, in a method of cultivating horticultural products, more

specifically mushrooms.
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