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(57) Abstract: The present invention relates to a cultivator (1) comprising: a cabinet (2) which comprises one or more tray assemblies
(3) for growing plants, wherein the tray assembly (3) comprises: a lower tray (4) for receiving a nutrient solution for the plants; and an
upper pull-out tray (5) for holding the plants, wherein the upper pull-out tray (5) is partly dipped into the lower tray (4); and a watering
means (6) for filling the nutrient solution into the lower tray (4) so as to tlood the roots of the plants held in the upper pull-out tray (5)
and for draining the nutrient solution away from the lower tray (4).
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Description

[0001]

[0002]

[0003]
[0004]

[0005]

CULTIVATOR WITH IMPROVED USABILITY AND SAFETY
The present invention relates to a cultivator for growing plants, in particular
to a domestic cultivator.
Cultivators for domestic use are commonly known in the art. A cultivator
generally comprises: a cabinet which comprises one or more tray
assemblies for growing plants, wherein the tray assembly comprises: a
lower pull-out tray for receiving a nutrient solution for the plants; and an
upper pull-out tray for holding the plants, wherein the upper pull-out tray is
partly dipped into the lower pull-out tray; and a watering means for filling
the nutrient solution into the lower pull-out tray so as to flood the roots of
the plants held in the upper pull-out tray and for draining the nutrient
solution away from the lower pull-out tray. The lower pull-out tray generally
comprises a quick-joint type inlet and a quick joint type drain. When
sowing the seeds, the user opens the cabinet door, removes the lower
pull-out tray and the upper pull-out tray from the cabinet, puts the seeds
into the upper pull-out tray, and subsequently replaces the lower pull-out
tray and the upper pull-out tray into the cabinet. Similarly when harvesting
the plants the user opens the cabinet door, removes the lower pull-out tray
and the upper pull-out tray, harvests a desired amount of the plants, and
subsequently replaces the lower pull-out tray and the upper pull-out tray
into the cabinet.
USD659724S discloses a herb cultivator for domestic use.
A problem with the prior art cultivator is that the elastic gaskets in the
quick-joint type inlet/drain wear out on frequent removal/replacement of
the lower pull-out tray and the upper pull-out tray. In such instances, the
sealing performance of the elastic gaskets decrease, and the nutrient
solution leaks into the cabinet, and wets the floor, and thus causes
damages and poses a risk to safety of the user. In such instances, the
elastic gaskets must be replaced by the service personnel.
An objective of the present invention is to provide a cultivator which solves
the problems of the prior art in a cost-effective way and which enables an

improved usability and safety.
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This objective has been achieved by the cultivator as defined in claim 1.
Further achievements have been attained by the subject-matters
respectively defined in the dependent claims.

The cultivator of the present invention comprises a shift mechanism for
selectively shifting the lower tray to a locking position and an unlocking
position, wherein in the locking position the forward movement of the
upper pull-out tray is blocked by the lower tray, wherein in the unlocking
position the upper pull-out tray is released from the lower tray and can be
moved out of the cabinet.

A major advantageous effect of the present invention is that when sowing
the seeds or when harvesting the plants, the user is enabled to remove the
upper pull-out tray from the cabinet separately from the lower tray by virtue
of the shift mechanism. Thereby, the need for removing the lower tray
when sowing the seeds or when harvesting the plants has been obviated,
and thus the wearing out of the aforementioned elastic gasket and the risk
of leakage of the nutrient solution can be eliminated or reduced as much
as possible. Thereby, the removal and replacement of the upper pull-out
tray can be conducted with less effort.

In an embodiment, the lower tray can be selectively shifted to the locking
position and the unlocking position through one or more guiding means of
the shift mechanism. This embodiment is particularly advantageous as the
lower tray can be easily and safely shifted by the user.

In another embodiment, the guiding means comprises one or more pins
and one or more guides having slots that receive the pins respectively.
This embodiment is particularly advantageous as the guides and the pins
are cost-effective and reliable.

In another embodiment, the slots which are close to the rear of the cabinet
have horizontally extending straight shapes. And the slots which are close
to the front of the cabinet have horizontally and downwardly extending
L-shapes so as to allow tilting of the lower tray down to a predetermined
angle. This embodiment is particularly advantageous as the front wall of
the lower tray can be easily lowered in the unlocking position.

In another embodiment, the nutrient solution is selectively filled and
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drained through a port formed into the lower tray which is flexibly
connected to the nutrient solution tank through a hose. This embodiment is
particularly advantageous as the lower tray can be easily and safely
shifted by virtue of the flexible connection.

In another embodiment, the lower tray has a sloping bottom surface. This
embodiment is particularly advantageous as the nutrient solution can be
completely and quickly drained. Thereby, the residues of the nutrient
solution in the lower tray can be prevented, and thus the lower tray can be
kept clean, and the humidity in the cabinet can be easily and properly
adjusted.

In another embodiment, the port is formed into the rear wall of the lower
tray. Alternatively, the port can be provided separately from the lower tray.
These embodiments are particularly advantageous as the port can be
concealed from the user.

In another embodiment, the plants can be held through one or more
receptacles of the upper pull-out tray. The receptacles have one or more
holes which allow the roots of the plants to grow downwards after the
germination. This embodiment is particularly advantageous as the various
different plants can be separately grown from one another, and thus the
sowing and harvesting thereof can be facilitated.

In another embodiment, the receptacles are integrally formed with the
upper pull-out tray.

This embodiment is particularly advantageous as the upper pull-out tray
becomes easy to handle.

In an alternative embodiment, the receptacles are detachable. This
embodiment is particularly advantageous as the receptacles can be
separately transported or rearranged. Thereby, the upper pull-out tray can
be more flexibly used.

In another embodiment, the receptacles are cylindrical shaped. The
receptacles may have different sizes which suit the various plants. This
embodiment is particularly advantageous as the upper pull-out tray can be
personalized to meet the exact requirements of the user.

In another embodiment, the tray assembly comprises an intermediate
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pull-out tray for spreading the nutrient solution underside of the upper
pull-out tray. In this embodiment, the upper pull-out tray, the intermediate
pull-out tray, and the lower tray are nested, and also fluidly communicated
through one or more openings in the intermediate pull-out tray. And in the
unlocking position the intermediate pull-out tray is released from the lower
tray and can be moved out of the cabinet together with the upper pull-out
tray. This embodiment is particularly advantageous as the intermediate
pull-out tray improves the watering of the plants.

In another embodiment, the base of the intermediate pull-out tray is
separated from the bottom surface of the upper pull-out tray through a
predetermined gap. This embodiment is particularly advantageous as the
roots of the plants can be effectively watered during the flooding.

In another embodiment, the intermediate pull-out tray has a sloping base
around its opening. This embodiment is particularly advantageous as the
nutrient solution can be completely and quickly drained into the lower tray.
In another embodiment, the opening in the base of the intermediate
pull-out tray is centered. This embodiment is particularly advantageous as
the plants can be grown substantially uniformly.

Additional features and additional advantageous effects of the cultivator of
the present invention will become more apparent with the detailed
description of the embodiments with reference to the accompanying
drawings in which:

Figure 1 — is a schematic partial sectional view of a cultivator according to
an embodiment of the present invention, wherein the tray assembly is in
the unlocking position;

Figure 2 - is a schematic perspective view of the tray assembly of the
cultivator of Fig. 1;

Figure 3 - is a schematic side view of the upper pull-out tray and the
intermediate pull-out tray of the tray assembly of Fig. 1, after having been
removed from the cabinet by the user;

Figure 4 - is a schematic sectional view of the upper pull-out tray and the
intermediate pull-out tray of Fig. 3, taken along the line A-A;

Figure 5 — is a schematic partial perspective view of the cabinet of the
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cultivator of Fig. 1, wherein the tray assembly of Fig. 2 has been omitted;

[0030] Figure 6 —is a schematic partial side view of the guiding means the shift
mechanism of the cultivator of Fig.1;

[0031] Figure 7 —is a schematic partial side view of the shift mechanism and the
tray assembly of the cultivator of Fig.1, wherein the lower tray is in the
locking position;

[0032] Figure 8 —is a schematic partial side view of the shift mechanism and the
tray assembly of the cultivator of Fig.1, wherein the lower tray is being
moved from the locking position to the unlocking position;

[0033] Figure 9 - is a schematic partial side view of the shift mechanism and the
tray assembly of the cultivator of Fig.1, wherein the lower tray is in the
unlocking position;

[0034] Figure 10 - is a schematic perspective view of the upper pull-out tray of
the cultivator of Fig.1;

[0035] Figure 11 —is a schematic perspective enlarged view of a receptacle in the
upper pull-out tray of Fig. 10;

[0036] Figure 12 - is a schematic perspective view of different upper pull-out
trays of the cultivator of Fig.1;

[0037] Figure 13 - is a schematic perspective view of the intermediate upper
pull-out tray of the cultivator of Fig.1.

[0038] The reference signs appearing on the drawings relate to the following
technical features.
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. Tray assembly
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. Upper pull-out tray
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12. Tank
13. Port
14. Hose
15. Receptacle
16. Hole

17. Intermediate pull-out tray

18. Opening

The cultivator (1) comprises: a cabinet (2) which comprises one or more
tray assemblies (3) for growing plants (not shown), wherein the tray
assembly (3) comprises: a lower tray (4) for receiving a nutrient solution
(not shown) for the plants; and an upper pull-out tray (5) for holding the
plants, wherein the upper pull-out tray (5) is partly dipped into the lower
tray (4); and a watering means (6) for filling the nutrient solution into the
lower tray (4) so as to flood the roots of the plants held in the upper
pull-out tray (5) and for draining the nutrient solution away from the lower
tray (4) (Fig. 1).

The cultivator (1) of the present invention further comprises: a shift
mechanism (7) for selectively shifting the lower tray (4) to a locking
position and an unlocking position (Fig. 7 to Fig. 9). In the locking position
the forward movement of the upper pull-out tray (5) is blocked by the lower
tray (4) (Fig. 7). In the unlocking position the upper pull-out tray (5) is
released from the lower tray (4) and can be moved forwardly out of the
cabinet (2) (Fig. 1 and Fig. 9).

In an embodiment, the shift mechanism (7) comprises two guiding means
(8) which are disposed between the side walls of the cabinet (2) and the
side walls of the lower tray (4) respectively (Fig. 2 and Fig. 6). In this
embodiment, each guiding means (8) is adapted to guide the lower tray (4)
between locking position and the unlocking position (Fig. 8).

In another embodiment, the guiding means (8) comprises: two pins (9)
which are disposed onto the respective side wall of the lower tray (4); and
two guides (10) which are disposed onto the respective side wall of the
cabinet (2) (Fig. 2 and Fig. 5). In this embodiment, each guide (10)

comprises a slot (11) which slidably engages with the respective pin (9)
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(Fig. 8).

In another embodiment, the guides (10) which are close to the rear wall of
the lower tray (4) have horizontally extending straight slots (11) (Fig. 6 and
Fig.7). In this embodiment, the guides (10) which are close to the front wall
of the lower tray (4) have horizontally and downwardly extending L-shaped
slots (11). The slots (11) are arranged such that the front wall of the lower
tray (4) is relatively lowered in the unlocking position (Fig. 1 and Fig. 9).

In another embodiment, the watering means (6) comprises: a tank (12) for
storing the nutrient solution; and a port (13) for selectively filling and
draining the lower tray (4) (Fig. 1). In this embodiment, the port (13) is
disposed onto the lower tray (4) and flexibly connected through a hose
(14) with the tank (12) (Fig. 1 and Fig. 2).

In another embodiment, the bottom surface of the lower tray (4) is sloping
in the locking position downwardly towards the port (13) (Fig. 7).

In another embodiment, the port (13) is disposed onto the rear wall of the
lower tray (4) (Fig. 1 and Fig. 2).

In another embodiment, the upper pull-out tray (5) comprises one or more
receptacles (15) for holding the plants (Fig. 2 and Fig. 4). In this
embodiment, the bottom surface of the receptacle (15) comprises one or
more holes (16) which allow the roots of the plants to grow downwards
(Fig. 10 and Fig. 11).

In another embodiment, the receptacles (15) are integrally formed with the
upper pull-out tray (5) (Fig. 10).

In an alternative embodiment, the receptacles (15) are detachably
disposed into the upper pull-out tray (5).

In another embodiment, the receptacles (15) are arranged in arrays (Fig.
10).

In another embodiment, the receptacles (15) are cylindrical shaped (Fig.
11). The receptacle (15) may have different sizes (Fig. 12).

In another embodiment, the tray assembly (3) further comprises: an
intermediate pull-out tray (17) for spreading the nutrient solution underside
of the upper pull-out tray (5) (Fig. 4). In this embodiment, the base of the

intermediate pull-out tray (17) is separated from the bottom surface of the
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upper pull-out tray (5) through a predetermined gap and has at least one
opening (18) for allowing passage of the nutrient solution (Fig. 4). In this
embodiment, the upper pull-out tray (5) is partly dipped into the the
intermediate pull-out tray (17) (Fig. 4). In addition, the intermediate pull-out
tray (17) is partly dipped into lower tray (4) (Fig. 1 and Fig. 2). In the
locking position the forward movement of the intermediate pull-out tray
(17) is blocked by the lower tray (4) (Fig.7). An in the unlocking position
the intermediate pull-out tray (17) is released from the lower tray (4) and
can be moved out of the cabinet (2) together with the upper pull-out tray
(5) (Fig. 9).

In another embodiment, the base of the intermediate pull-out tray (17)
slopes downwardly towards the opening (18) so as to allow drainage of the
nutrient solution into the lower tray (4) (Fig. 4).

In another embodiment, the opening (18) of the intermediate pull-out tray
(17) is centered (Fig. 13).

A major advantageous effect of the present invention is that when sowing
the seeds or when harvesting the plants, the user is enabled to remove the
upper pull-out tray (5) from the cabinet (2) separately from the lower tray
(4) by virtue of the shift mechanism (7). Thereby, the need for removing
the lower tray (4) when sowing the seeds or when harvesting the plants
has been obviated, and thus the wearing out of the aforementioned elastic
gasket and the risk of leakage of the nutrient solution can be eliminated or
reduced as much as possible. Thereby, the removal and replacement of
the upper pull-out tray (5) can be conducted with less effort. Other
advantageous effects of the present invention can be taken from the

above described embodiments.
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Claims

1.

A cultivator (1) comprising: a cabinet (2) which comprises one or more tray
assemblies (3) for growing plants, wherein the tray assembly (3) comprises: a
lower tray (4) for receiving a nutrient solution for the plants; and an upper
pull-out tray (5) for holding the plants, wherein the upper pull-out tray (5) is
partly dipped into the lower tray (4); and a watering means (6) for filling the
nutrient solution into the lower tray (4) so as to flood the roots of the plants
held in the upper pull-out tray (5) and for draining the nutrient solution away
from the lower tray (4), characterized by further comprising: a shift mechanism
(7) for selectively shifting the lower tray (4) to a locking position and an
unlocking position, wherein in the locking position the forward movement of the
upper pull-out tray (5) is blocked by the lower tray (4), and wherein in the
unlocking position the upper pull-out tray (5) is released from the lower tray (4)
and can be moved forwardly out of the cabinet (2).

The cultivator (1) according to claim 1, characterized in that the shift
mechanism (7) comprises two guiding means (8) which are disposed between
the side walls of the cabinet (2) and the side walls of the lower tray (4)
respectively, wherein each guiding means (8) is adapted to guide the lower
tray (4) between locking position and the unlocking position.

The cultivator (1) according to claim 2, characterized in that the guiding means
(8) comprises: two pins (9) which are disposed onto the respective side wall of
the lower tray (4); and two guides (10) which are disposed onto the respective
side wall of the cabinet (2), wherein each guide (10) comprises a slot (11)
which slidably engages with the respective pin (9).

The cultivator (1) according to claim 3, characterized in that the guides (10)
which are close to the rear wall of the lower tray (4) have horizontally
extending straight slots (11), and the guides (10) which are close to the front
wall of the lower tray (4) have horizontally and downwardly extending L-shaped
slots (11) which arranged such that the front wall of the lower tray (4) is
lowered in the unlocking position.

The cultivator (1) according to any one of claims 1 to 4, characterized in that
the watering means (6) comprises: a tank (12) for storing the nutrient solution;

and a port (13) for selectively filling and draining the lower tray (4), wherein the
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port (13) is disposed onto the lower tray (4) and flexibly connected through a
hose (14) with the tank (12).

The cultivator (1) according to claim 5, characterized in that the bottom surface
of the lower tray (4) is sloping in the locking position downwardly towards the
port (13) .

The cultivator (1) according to claim 5 or 6, characterized in that the port (13) is
disposed onto the rear wall of the lower tray (4).

The cultivator (1) according to any one of claims 1 to 7, characterized in that
the upper pull-out tray (5) comprises one or more receptacles (15) for holding
the plants, wherein the bottom surface of the receptacle (15) comprises one or
more holes (16) which allow the roots of the plants to grow through.

The cultivator (1) according to claim 8, characterized in that the receptacles
(15) are integrally formed with the upper pull-out tray (5).

The cultivator (1) according to claim 8, characterized in that the receptacles
(15) are detachably disposed into the upper pull-out tray (5).

The cultivator (1) according to any one of claims 8 to 10, characterized in that
the receptacles (15) are arranged in arrays.

The cultivator (1) according to any one of claims 8 to 11, characterized in that
the receptacles (15) are cylindrical shaped.

The cultivator (1) according to any one of claims 1 to 12, characterized in that
the tray assembly (3) further comprises: an intermediate pull-out tray (17) for
spreading the nutrient solution on the underside of the upper pull-out tray (5),
wherein the base of the intermediate pull-out tray (17) is separated from the
bottom surface of the upper pull-out tray (5) through a predetermined gap and
has at least one opening (18) for allowing passage of the nutrient solution,
wherein the upper pull-out tray (5) is partly dipped into the intermediate pull-out
tray (17), wherein the intermediate pull-out tray (17) is partly dipped into lower
tray (4), and wherein in the locking position the forward movement of the
intermediate pull-out tray (17) is blocked by the lower tray (4), and wherein in
the unlocking position the intermediate pull-out tray (17) is released from the
lower tray (4) and can be moved forwardly out of the cabinet (2) together with
the upper pull-out tray (5).

The cultivator (1) according to claim 13, characterized in that the base of the
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intermediate pull-out tray (17) slopes downwardly towards the opening (18) so
as to allow complete drainage of the nutrient solution into the lower tray (4).
15. The cultivator (1) according to claim 13 or 14, characterized in that the opening

(18) of the intermediate pull-out tray (17) is centered.
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