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HORTICULTURAL APPARATUS
FIELD OF THE INVENTION

The present invention relates to a horticultural apparatus and methods pertaining
thereto.

BACKGROUND OF THE INVENTION

The use of many different horticultural methods has been practiced for centuries.
The growing of plants of many different varieties has been recorded throughout history. In
recent times, the practice of agriculture has changed from small family farms to huge plots
of land being utilized to grow specific crops. The crop grown in any given area will depend
upon the resources available including the type of soil, the weather associated with the
particular area and the supply of water.

With the industrialization of agriculture, the industry has grown enormously with
certain vegetables or plants growing in one area and shipped substantial distances to the end
user. Thus, a vegetable which may be grown year round in South America can be shipped
and sold in North America and Europe due to improved transportation resources. While this
has greatly increased the variety of plants, vegetables and fruits available in many different
countries, there are many people who are critical of this type of agriculture. The reasons
include the fact that when a single crop grows on a given plot of land, micro nutrients in the
soil are depleted. Also, people are critical of the fact that the transportation of plants to
market can lead to substantial pollution and with global warming, this is an increasing
problem.

More recently, the use of greenhouses and the like permits growth of normally out of

season produces in cooler locales. While this is widely practiced today with certain fruits
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and vegetables such as tomatoes and the like, there are many other plants which could be
grown locally if there was an efficient way of doing so.

The field of indoor agriculture has been growing enormously as people have realized
that this is a more efficient way of growing and can provide locally grown produce. While
there are some plants for which this process may not be suitable (such as root vegetables),
there is an increasing number of plants which can be grown in this manner.

As the field has developed, there have been proposals in the art for various types of
apparati which can function efficiently. One such apparatus utilizes a rotating drum having
a centrally located light source.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an improved apparatus for the
growth of plants.

It is a further object of the present invention to provide a horticultural apparatus
which utilizes a rotating drum, the drum having an interior source of light, and a plurality of
plant receiving devices mounted on the drum.

According to one aspect of the present invention, there is provided a growing
apparatus comprising a rotatable drum, a light source situated interiorly of the rotatable
drum, a plurality of plant receiving devices extending transversely of the drum and being
located interiorly thereof, the plant receiving devices including a tray having a plurality of
plant receiving receptacles formed therein, each of the plant recetving receptacles having a
frustoconical configuration with a narrow end of the frustoconical configuration facing
interiorly of the drum towards the light source.

Preferably, the apparatus is similar to the apparatus shown in International
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Publication WO 2016/058084. In this publication, there is shown an apparatus comprising a
rotating drum and which apparatus includes means for feeding the nutrie{nts water to each
individual plant according to the specific requirements of that plant. Th s is accomplished
by measuring one or more properties of either the soil or the plant and then calculating the
amount of nutrient and/or water needed. In doing this, one provides an extremely efficient
arrangement in which there is no waste of resources while maximizing the growth of each
plant.

In one embodiment of the present invention, the plants are growing in a tray having a
plurality of receptacles formed therein. The tray may form part of a plant receiving device
which extends transversely of the rotating drum. Each tray has a plurality of plant receiving
receptacles formed therein. Each of the plant receiving receptacles is formed of a
frustoconical configuration with the narrow end thereof facing the interior of the drum and
the light source. Naturally, it will be understood that not all of the plant receiving
receptacles may be of a frustoconical configuration as other configurations for some of the
trays may be suitable for different types of plants.

The other end of the frustoconically shaped plant receiving receptacles may be
covered with a suitable material. Thus, the trays may be sealed with a film made of
cellophane or other suitable materials.

The trays may be designed of different sizes depending upon the plant to be grown.
The trays may be refillable and re-used several times.

As previously mentioned, the apparatus may be provided with a system for feeding
water and/or nutrients to the individual plants. By feeding the optimal aqnount to each plant,

disposal of material is avoided. The optimal amount may be determined by measuring one
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or more properties of the plant and/or the soil and using suitable algorithms, creating a
“perfect” level for each plant.

The apparati are preferably stacked to minimize space. The stacked apparati may be
movable in forward/reverse directions and lateral directions.

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus generally described the invention, reference will be made to the
accompanying drawings illustrating embodiments thereof, in which:

Figure 1 is a schematic top plan view illustrating movement of rows of apparati
according to the present invention;

Figure 2 is a schematic top plan view illustrating lateral movement of the apparati;

Figure 3 is a schematic side view of a plurality of apparati interconnected according
to an embodiment of the present invention;

Figure 4 is a schematic side view illustrating lateral movement of apparati according
to the present invention;

Figure 5 is a perspective view of a single apparatus used in the present invention;

Figure 6 is a perspective view of a tray having plant receiving receptacles formed
therein;

Figure 7 is a bottom view of the tray of Figure 6;

Figure 8 is an end view thereof;

Figure 9 is a perspective view illustrating placement of a portion of a tray;

Figure 10 is a view of the tray in position;

Figure 11 is a perspective view illustrating movement of a portion of the trays;

Figure 12 is a perspective view thereof;
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Figure 13 is an exploded view thereof;

Figure 14 is a bottom perspective view of a tray having plant receiving receptacles
formed therein; and

Figure 15 is a perspective view illustrating the tray of Figure 14 having a sealing film
thereon.

DETAILED DESCRIPTION OF THE INVENTION

Referring to the drawings in greater detail and by reference characters thereto, there
is illustrated in Figure 5 a horticultural apparatus which is generally designated by reference
numeral 10.

Horticultural apparatus 10 is preferably like that shown in International Application
PCT/CA2015/000538, the apparatus including a rotating drum 12 which is mounted on any
suitable stand 14. Interiorly of rotating drum 12 are a plurality of transversely extending
trays 16. The horticultural apparatus will also include a light source 15 as well as a means
for supplying moisture and nutrients to plants within transversely extending trays 16.

The present invention can utilize such a horticultural apparatus which is
conventionally used interiorly of a building, but stacked to have a plurality of such apparatus
mounted on top of each other as illustrated in Figures 1 to 4. In such an arrangement, the
apparati may be utilized in a manner so as to occupy the least space. However, the apparati
are also movable in a direction as indicated by arrow 18 in Figure 1 and are further movable
laterally as indicated by arrow 20 in Figure 2. Thus, the apparati may be left in position
during the period of time during which growth is occurring. When it is time to harvest the
plants, the apparati may be moved to provide better access to the plants. Thus, the apparati

can be moved to a staging area wherein the plants are either directly harvested or
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alternatively, according to an embodiment of the present invention, the trays are removed
from the apparati for further processing. New trays may then be inserted as will be
discussed hereinbelow.

It will be understood that many different arrangements may be utilized. In one
embodiment, the interior tube surrounding the light source may be connected to adjacent
tubes. Suitable ventilation means may be utilized with an intake at one end an outlet at the
other end. They may be utilized for heating purposes or otherwise discarded.

According to one embodiment of the present invention, there are provided trays
similar to that shown in Figure 6 et seq. Each tray 24 has a wall 26 from which there are
provided side walls 28 and 30. Formed in wall 26 are a plurality of frustoconical plant
receiving receptacles 32. At the smaller end of frustoconical plant receiving receptacles 32
there is provided an opening 34 through which the plant may grow. Opening 34 is relatively
small and is just ‘sufﬁcient for a plant 36 to grow. This arrangement prevents the loss of the
“s0il” or other medium in which the plant grows. At its wider end, frustoconical plant
receptacle 32 has a rear opening 38 which may be covered by a suitable material as will be
discussed hereinbelow.

As shown in Figure 9 et seq, there may be provided an arrangement in which a
base 42 has a bottom wall 44 and a pair of side walls 46. Openings 48 are provided in
bottom wall 44. There are also provided trays 56 for receiving a plant growing medium or
soil. Trays 56 may be formed to have a bottom of water permeable material or they are
apertured. A cover 50 is provided and which has a plurality of relatively small apertures 52.
Each tray 56 is designed to hook with a center member 54 such that the tray may be rotated

upwardly for removal. Such arrangements permit the insertion and the removal of the
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receptacles 56 in a simple and straight forward fashion.

In greater detail, center member 54 is provided with a pair of U-shaped springs 68
which are designed to exert pressure away from center member 54. An end wall 45 of
base 42 has a pair of slots 70 formed therein. An end wall of tray 56 has a pair of tabs 72
extending outwardly therefrom. In this arrangement, an end of tray 56 can be inserted next
to center member 54 such that springs 68 exert a biasing force on tray 56. The user can
exert a force on tray 56 such that tabs 72 will engage within slots 70. To facilitate the
placement of tray 56, a handle 74 may be provided.

A further embodiment of tray 58 is illustrated in Figures 14 and 15. Tray 58 is
provided with cylindrical plant receiving receptacles 60. Reinforcing ribs 62 may be utilized
since the receptacles are larger.

On its other side, a covering 64 may be provided, covering 64 having slits 66 formed
therein to permit the insertion of seedlings and/or seeds as appropriate.

It will be understood that the above described embodiment is for purposes of
illustration only and that changes and modifications may be made thereto without departing

from the spirit and scope of the invention.
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WE CLAIM:
1. A growing apparatus comprising:

a rotatable drum (12);

a light source (15) situated interiorly of said rotatable drum;

a plurality of plant receiving devices (16) extending transversely of said drum and
being located interiorly thereof;

said plant receiving devices (16) including a tray (56) having a plurality of plant
receiving receptacles (32) formed therein, each of said plant receiving receptacles (32)
having a frustoconical configuration with a narrow end of said frustoconical configuration
facing interiorly of said drum towards said light source.
2. The apparatus of Claim 1 wherein said plant receiving receptacles (32) contain a
plant growing medium therein.
3. The apparatus of Claim 2 wherein said plant receiving receptacles include a sheet
material (64) extending over a wider end of said plant receiving receptacles.
4. The apparatus of Claim 1 wherein said tray (56) is retained in said plant receiving
devices hingedly at one end thereof such that said tray may be inserted and removed by
lifting a remote end thereof.
5. The apparatus of Claim 1 wherein said plant receiving devices further include a
cover (50) for said tray, said cover having a plurality of apertures (52) therein, and a
base (42), said base being designed to receive said tray.
6. The apparatus of Claim 5 wherein said base includes an end wall (45).
7. The apparatus of Claim 6 wherein said plant receiving devices include a center

member (54), said center member having a spring (68) mounted therein, said spring being
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arranged to engage said tray and exert a biasing force thereon.

8. The apparatus of Claim 7 wherein said base end wall includes a pair of slots (70)
formed therein and said tray includes a pair of tab members arranged to be insertable into
said apertures of said base member.

9. An arrangement for growing plants, the arrangement including a plurality of apparati
according to Claim 1, said apparati being stacked on top of one another and arranged in a

plurality of rows.
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