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POT DEVICE AND METHOD RELATED THERETO

FIELD OF INVENTION

The present invention relates to a pot device having an external frame for holding
a pot inside the frame. The frame has a lower end constituting a support base, and
the pot device includes connection means arranged for connecting the frame to
the pot wherein the connection means has locking means arranged for locking the
pot in an upright position. The diameter of the frame in a horizontal plane is varia-
bly adjustable and the frame includes a plurality of circumferentially distributed
sections. These sections are telescopically connected to each other in the circum-

ferential direction.

The invention further relates to the use of said pot device in a method for trans-
porting a plurality of pots devices on a conveyor system wherein each pot device
houses at least one plant. Moreover, the invention also relates to a method for
transporting a plurality said pots devices on a conveyor system wherein each pot

device houses at least one plant.

BACKGROUND OF INVENTION

In large scale and commercial agriculture, horticulture, farming and greenhouse
industry, certain types of pots are required to hold soil and water for growing
plants. During the period of rooting, cuttings or starting seeds, there is not much
space required for arranging a plurality of such pots. In fact, these pots can be
placed very closely to each other. On the other hand, when the plants grow bigger,
a prescribed spacing among adjacent plants is required to provide optimum air

and light so as to assure better growing of the plants.

Additionally, when plants grow and become taller and wider, the pots have to be
replaced with bigger ones in order to enhance the growth of the plants. However,
replacing pots does not hinder potted plants from tipping over since pots on their
own neither lower the center of gravity nor offer necessary support for stabilizing

the pot.
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Moreover, plants that are potted outdoors are prone to tipping due to wind, rain,
snow and other elements of nature. The tipping of potted plants is even a big prob-
lem when pots are transported in vehicles or are placed on conveyor systems
where the pots are being moved backward and forward, right and left, or upward
or downward. Moreover, pots that are transported side by side, in either vehicles
or on conveyor systems, tend to collide which each other, and as a result the parts
of the plants which protrude from the pots become damaged and the plant be-

comes useless.

A bigger problem in conveyor systems is that very large loads are exerted on the
pots when they are placed on a surface which does not move and wherein the
pots are instead being transported forwards by a mechanical device (such as a bar
or arm) which is collectively pushing the pot devices over said surface. Such con-
veyor system are e.g. systems where a plurality of pots are placed in a conveyor
comprising water and wherein the pots are pushed over the surface of the con-
veyor by an arm or bar which is pushing/herding all of the pots at the same time.
However, the pots in the prior art are not designed to withstand these heavy loads,
and consequently, the pots become deformed, damaged and unusable over time
and are therefore discarded. Hence, there is a need to provide a pot device which
is stable and can withstand heavy loads in conveyor systems, as well as other
transport systems, where a plurality of pot devices is being subjected to large

loads, i.e. large forces, deformations, or accelerations applied to the pot devices.

Furthermore, in large scale agriculture, horticulture, farming and greenhouse in-

dustry, pots have to be exchanged often since the plants grow fast when they are
provided with optimal levels of sunlight, heat and nutrients. However, devices that
can stabilize and protect plants, and also hold various sizes of pots, are not avail-

able.

Prior art

US5022183 concerns a tray for retaining a flower pot having a pot bottom with
drain holes. The tray has a planar bottom wall for supporting the pot bottom and
restrains the pot from moving parallel to the plane of the tray bottom wall. A pro-

trusion is formed in the tray bottom wall in registration with a pot drain hole. The
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protrusion has a transverse lip adapted to overlie the pot bottom and restrains

transverse movement relative to the plane of the tray bottom wall.

US2005235557 relates to a device for covering the space between a top container
rim of an inner plant growing container and the inside wall of an outer decorative
container in which the inner plant growing container is placed, includes a plurality
of arcuate pieces pivotally joined end to end, the device having opposite uncon-
nected ends. The arcuate pieces are joined in a manner so that the device can be
adjustably moved into ring configurations of different diameters to approximately fit
within the inner wall of the decorative outer container and rest on the top rim of the
inner growing container. Clips or tabs extend downwardly from the device to coop-
erate with the top rim of the inner container to hold the pieces from moving inward-
ly, thereby maintaining the adjusted diameter of the device and holding the device

in position on top of the inner container.

JP7255578 discloses a flowerpot support that prevents tipping of potted plants. A
peripheral edge is formed around the outer periphery of the bottom of a pot sup-
port portion molded from plastic and having a window in its perimeter wall in the
form of an inverted truncated cone holding the outer periphery of the bottom of a
flowerpot, and an annular metallic weight is inserted around the outer periphery of
the peripheral edge, and three legs are projected from the outer periphery of the
bottom surface of the peripheral edge, and the flowerpot can be prevented from
tipping over by the combined effect of lowering the center of gravity by means of
the weight and supporting the flowerpot stably with the legs that enlarge the point

of support.

One of the disadvantages with the embodiments disclosed in the above men-
tioned prior art documents is that they neither maximize the effective use of the
growing space nor provide optimum spacing between plant growing containers.
Moreover, a plant can easily tip over once the plant has grown beyond the capaci-
ty of the pot to lower the center of gravity. A further disadvantage is that, the prior
art embodiments do not offer necessary support for stabilizing pots transported in

vehicles or moved on a conveyor systems. A yet further disadvantage is that, the
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prior art embodiments cannot hinder parts of the plants which protrude from the

pots to become damaged when pots collide during transport or conveying.

However, the biggest disadvantage of the pots in the prior art is that they are not
suitable for being transported on conveyor systems since they are not designed to
withstand large loads applied to the pots. Hence, the prior art pots are not able to

withstand forces, deformations, or accelerations applied to said pot.

Hence, there is a need for pots which can provide adjustable spacing between a
plurality of pots. Moreover, there is a need for adjustable pots which can support
various sizes of potted plants from tipping over and at the same time hindering the
said potted plants from being damaged when they collide with each other during
either transport in vehicles or movement on conveyor systems. But most im-
portantly, there is a need to provide a pot device which is stable and can withstand

heavy loads in conveyor systems.

SUMMARY OF INVENTION

The object of the present invention is to provide a device that (i) maximizes the ef-
fective use of the growing space and provides optimum spacing, (ii) stabilizes var-
ious sizes of plants in pots so that the potted plants do not tip over, (iii) hinders
plants from getting damaged when the pots collide during transport or conveying,
and (iv) enables the pot device to withstand large loads, i.e. enables the pot device

to withstand forces, deformations, or accelerations applied to the pot device

According to the invention, this object is attained in that a pot device of the kind
specified in the preamble of claim 1 includes the specific feature in that the exten-

sion of the frame in a horizontal plane is adjustable.

Thus the pot device is provided with an external frame which is adjustable in a hor-
izontal plane, i.e. the pot device is provided with an external frame wherein the di-
ameter of the frame is variably adjustable. This allows the frame to be widened
when the plant grows in order to stabilize the potted plant and also to hinder plants

from colliding with each other during transport or conveying.
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According to a preferred embodiment, the frame is formed as a closed loop as
seen in a horizontal plane. This minimizes the risk of pot devices from locking into

each other.

According to a further preferred embodiment, the closed loop is substantially circu-

lar. This allows the pot device to be stable in all directions.

According to a further preferred embodiment, the frame includes a plurality of cir-
cumferentially distributed sections. This facilitates the extension of the frame to be

adjusted in a horizontal plane.

According to a further preferred embodiment, the frame comprises at least two
sections, preferably three or four sections. A frame made from a single section is
less stable than a frame with at least two sections. Similarly, a frame with three or
four section is more stable than a frame with fewer sections. One reason for the
instability in a frame with a single section is that the frame acquires an oval shape
when the diameter is increased. The oval structure of the frame has several disad-
vantages such as the number of pots that can be placed on the conveyor system

is decreased due to non-optimal distribution of pots.

According to a further preferred embodiment, the frame comprises four sections
since there are several advantages with having four sections. One of the ad-
vantages is that the frame has a circular shape over the whole range of diameters
of the frame. Pot devices with circular shaped frames result in fewer entangle-
ments of pot devices when transported in conveying systems. A further advantage
is that a frame with four sections can withstand a heavier load than a frame with
two or three sections since the load is distributed over four sections instead of
fewer sections. Moreover, a frame with four sections can withstand a heavier load
without being deformed. A frame which is deformed loses its circular shape which
results in several disadvantages such as (a) difficulties in adjusting the diameter of
the frame, (b) yielding of the material in one or more sections, and/or (c) entan-

glement with other deformed pot devices when transported in conveying systems.
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According to a further preferred embodiment, the sections are telescopically con-
nected to each other in the circumferential direction. This allows simple means of
moving the sections against or away from each other in order to adjust the diame-

ter of the frame.

According to a further preferred embodiment, the connection means includes a
plurality of connection units, wherein each of the connection units is perpendicular-
ly attached to each of the sections, and wherein the attachment point is preferably
centered in in the horizontal direction of each section. This allows a stable connec-
tion of frame and pot. Preferably, for an optimal stabilization of the pots, the num-
ber of connection units is three to five, preferably four. More than five connection

units would complicate the device.

According to a further preferred embodiment, the pot comprises a plurality of
channels, preferably four channels, at the lower end of the pot, and wherein said
channels are preferably perpendicular relative to each other, and wherein the
channels have the length and breadth to receive the connection units of the sec-
tions. Consequently, the channels and their corresponding connection units are
dimensioned to fit each other as well as to give a stable support. More important-
ly, since each of the connection units can go in and out of the channels, the di-

ameter of the frame can be variably adjusted.

According to a further preferred embodiment, each of the sections comprises a
clamp at one end, and a flap at the other end, wherein each section is designed to
clamp the flaps of the adjacent section. This feature allows the sections of the
frame to be telescopically connected to each other. The definition of clamp in the
present invention is a device used to join, grip, support or compress mechanical or

structural parts.

According to a further preferred embodiment, the locking means comprises a cy-
lindrical circular ring which has a diameter bigger than the pot (at the level of the
pot where the rings is arranged) but smaller than the minimum diameter of the

frame; i.e. the locking means is arranged in between the pot and the frame. Fur-

thermore, the locking means is arranged (i.e. placed on the connection unit) so
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that its center overlaps with the center of the pot and frame. Importantly, the lower
end of the locking means is arranged to be in contact with the connection units so
that the locking means and the connection units together constitute the connection
means, and wherein said connection means is the means for connecting the frame
to the pot. It is important to note that the locking means does not only function as a
means for locking the connection units in place, but it also functions as a stress,
load and force absorbing means. The ring is hence responsible for the pot device
being able to withstand large loads, i.e. forces, deformations, or accelerations ap-
plied to the pot device. Cylinder (i.e. noun version of cylindrical) is in the present
invention defined as a solid consisting of two parallel planes bounded by identical
closed curves, usually circles, that are interconnected at every point by a set of
parallel lines, usually perpendicular to the planes. The cylindrical ring of the pre-
sent invention preferably comprises an altitude (i.e. height) of 0.3-20 cm, prefera-

bly 1-10 cm, more preferably 2-5 cm.

According to a further preferred embodiment of the above embodiment, the upper
end of the locking means comprises a circumferentially extending handle wherein
said handle is perpendicular to the part of the locking means that fits with the con-
nection units. The handle provides means for a person or a device to lift and/or

press down the locking means.

According to a further preferred embodiment, the upper end of the connection
units is preferably formed as a saw-tooth so that the upper end of the connection
unit comprises a toothed, jagged and/or zigzag pattern or profile. The saw-tooth
profile enables the locking means to stably and securely connect with the connec-
tion units, and thereby connecting and locking the frame to the pot. The term
toothed is in this context defined as a having rectangular, quadratic, triangular
and/or trapezoid shaped projections or indentations on the top surface of the con-

nection units

According to a further preferred embodiment, the variable adjustment of the diam-
eter of the frame comprises the steps of:
a. moving the sections outwards, away from the center of the pot, wherein the

diameter of the frame is increased, or
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b. moving the sections inwards, towards the center of the pot, wherein the di-
ameter of the frame is increased,
wherein said moving preferably involves directly or indirectly pushing, pulling
and/or screwing of the connection units and/or sections, more preferably said mov-
ing involves directly or indirectly (i) pushing and pulling of the sections, and (ii)

screwing of the connection units.

According to a further preferred embodiment, the variable adjustment of the diam-
eter of the frame comprises the steps of:
a. lifting the locking means, and
b. pulling the sections outwards, away from the center of the pot, and optional-
ly, simultaneously from below pulling the connection units outwards from
the center of the pot, or
c. pushing the sections inwards, towards the center of the pot, and optionally,
simultaneously from below pushing the connection units inwards towards

the center of the pot.

According to a further preferred embodiment, the part of the locking means in con-
tact with the connection units is designed as one turn of a screw thread and the
parts of the connection units in contact with the locking means are designed as

sections of a screw thread.

According to a further preferred embodiment, the upper end of the locking means
comprises a circumferentially extending handle wherein said handle is perpendicu-
lar to the part of the locking means that locks the connection units. The handle
provides means for a person or a device to turn the locking means, and wherein
said means is preferably a saw-tooth profile facilitating the gripping and turning of
the locking means in either direction. The saw-tooth profile preferably comprises a

toothed, jagged and/or zigzag profile.

According to a further preferred embodiment, the locking means comprises a cy-
lindrical sleeve which the pot is placed in, and a cylindrical ring integrated with said
cylindrical sleeve and arranged so that said ring is in contact with the connection

units.
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According to a further preferred embodiment, the variable adjustment of the di-
ameter of the frame in the above two embodiments is attained by turning the lock-
ing means around the pot which results in the connection unit being variably
screwed outwards or inwards out of the channels of the pot which results in the

sections being moved outwards or inwards, respectively.

According to a further preferred embodiment, the turning of the locking means is
enabled by an electromagnetic or electrical device included in the pot device. The
variable adjustment is thus attained without the involvement of a person or an ex-

ternal device.

According to a further preferred embodiment, the sleeve comprises ribs on the
outer surface. The function of the ribs is to facilitate supporting, gripping and turn-

ing of the locking means.

According to a further preferred embodiment, the pot device further includes a pot.

This allows the pot device to maintain a growing plant.

According to a further preferred embodiment, the rim of the pot comprises a han-

dle for facilitating gripping the rim of the pot.

According to a further preferred embodiment, the handle comprises ribs in order to

provide a more effective means of gripping the handle.

According to yet another preferred embodiment, the pot device is characterized in

that the size of the included pot is adjustable. This makes it unnecessary to repot

plants.

The preferred embodiments are specified in the dependent claims.

A further object of the present invention is to provide method for variably adjusting

the diameter of a pot device which (i) maximizes the effective use of the growing
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space and provides optimum spacing, (ii) stabilizes various sizes of plants in pots
so that the potted plants do not tip over, (iii) hinders plants from getting damaged
when the pots collide during transport or conveying, and (iv) enables the pot de-

vice to withstand large loads, i.e. withstand forces, deformations, or accelerations

applied to the pot device.

According to a preferred embodiment, said method comprises the steps of:
a. moving the sections outwards, away from the center of the pot,
wherein the diameter of the frame is increased, or
b. moving the sections inwards, towards the center of the pot, wherein
the diameter of the frame is increased,
wherein said moving preferably involves directly or indirectly pushing, pulling

and/or screwing of the connection units and/or sections.

According to a further preferred embodiment, said method comprises the steps of:

a. lifting the locking means,

b. pulling the sections outwards, away from the center of the pot, and
optionally, simultaneously from below pulling the connection units
outwards from the center of the pot, and

c. pushing the sections inwards, towards the center of the pot, and op-
tionally, simultaneously from below pushing the connection units in-

wards towards the center of the pot.

According to a further preferred embodiment, said method comprises the step of
turning the locking means around the pot which results in the connection unit be-
ing variably screwed outwards or inwards out of the channels of the pot which re-

sults in the sections being moved outwards or inwards, respectively.

The preferred embodiments are specified in the dependent claims.

A further object of the invention is to use a pot device according to the above pre-

ferred embodiments in a method for transporting a plurality of pots on a conveyor

system wherein each pot houses at least one plant.
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A further object of the present invention is to provide a method for transporting a
plurality of pot devices according to the above preferred embodiments on a con-

veyor system wherein each pot housing at least one plant.

DRAWINGS

Figure 1 shows a side view of Example 1.

Figure 2 shows a top view of the device in figure 1.

Figure 3 shows a perspective view of the device in figure 1.

Figure 4 shows a perspective view of Example 2.

Figure 5 shows a view from above of Example 2.

Figure 6 shows a perspective view of Example 3.

Figure 7 shows a view from above of Example 3.

Figure 8 shows a perspective view of Example 4.

Figure 9 shows a perspective view of Example 4 from beneath.

Figure 10 shows a view from above of Example 4.

Figure 11 shows a perspective view of Example 4 wherein the sections of the

frame have been separated from the pot and locking means.

Figure 12 shows a perspective view of Example 5.

Figure 13 shows a perspective view of Example 5 from beneath.
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Figure 14 shows a view from above of Example 5.

Figure 15 shows a perspective view of Example 5 wherein the sections of the

frame have been separated from the pot and locking means.

Figure 16 illustrates a top view of a prior art conveying method wherein a plurality

of pots are placed in trays.

Figure 17 illustrates a top view of pot devices according the present invention in a

conveying system.

Figure 18 a-c illustrated a load test.

DETAILED DESCRIPTION OF THE INVENTION

Example 1

Referring to figures 1-3 of the drawings there is illustrated a specific example of a
pot device having an external frame (2) for holding a pot (1) inside the frame. As
indicated in the figures, the frame is formed as a closed loop which is circular in
shape. The closed loop prevents pot devices from getting entangled with each
other and the circular shape of the frame provides stability in all direction. The
lower end of the frame constitutes a support base which is in contact with the

ground and offers support for the pot device.

As illustrated in figure 2, the frame comprises two sections (2a and 2b) that are
connected to each other, which facilitates the adjustment of the frame in a horizon-
tal plane. Moreover, the sections are telescopically connected to each other in the
circumferential direction which provides simple means of moving the sections
against or away from each other in order to adjust the diameter of the frame.
Hence, the diameter of the frame can be increased and decreased depending on
the width of the plants part protruding from the plant. The variable adjustment of

the diameter of the frame can be attained by using winding, sliding, screwing, ad-
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hesion, bolt, string, wire, belt and/or clamp arrangements placed between the sec-

tions.

The pot device further comprises four connection units (3) wherein each unit has
locking means (4) for stably and securely connecting the frame to the pot. Addi-
tionally, the connection units may be length adjustable in order to provide the pot
device with means for holding either (i) pots of different sizes, or (ii) pots which
have adjustable diameters. The length adjustable connection units may be made

by various ways which are ftrivial to the skilled person in the art.

As indicated in figures 1-3, the pot may have a wider diameter at the rim (1a) than
at the base (1b) of the pot. Moreover, the pot may include drainage holes that has
at least one opening (5) at the base of the pot. Hence, if the user over-waters the
plant in the pot with water or nutrient solution, or rain causes the pot to become
over-saturated with water, the drainage holes allows excess water to exit the pot in
order to allow an appropriate degree of moisture and nutrients in the pot for better
growth of plants. The excess water may be collected in a container (6) which is

placed underneath the pot (1).

Example 2
The embodiment according to example 2 comprises (see figures 4 and 5):

e Apot (1) comprising four channels (7) at the lower end wherein each chan-
nel can accept the full length of the connection units (3),

o Aframe (2) comprising four sections (2a, 2b, 2c and 2d) wherein each sec-
tion further comprises a perpendicular connection unit (3) which is prefera-
bly centered in the horizontal direction of the frame, and

¢ Alocking means (4) formed as a cylindrical circular ring, wherein the pot is
enveloped by said ring i.e. the pot is inside of the ring but not necessarily in

contact with the ring

The pot comprises a base portion comprising four channels (7) which extend out-
wardly from the center of the pot. Each one of said channel extends in a different

direction and at an angle 90 degrees (i.e. perpendicular) with respect to the two
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closest channels, i.e. they are designed to fit the perpendicular connection units.
Moreover, the channels have the length and breadth to stably receive the connec-
tion unit of the sections, i.e. the channels and their corresponding connection units
are dimensioned to fit each other as well as to give a stable support. Additionally,
the pot has one or more drainage holes (5) at the base of the pot, preferably cen-

tered in between the channels.

The frame (2) comprises four sections (2a-2d) that are telescopically connected to
each other. Each of the sections comprises a clamp (8) at one end, and a flap (9)
at the other end, wherein each section is designed to clamp the flaps of the adja-
cent section. This is illustrated in figures 4 and 5 wherein the frame (2) comprises
four sections (2a-2d) that are telescopically connected to each other by clamps (8)
and flaps (9).

The pot device further comprises a locking means (4) formed as cylindrical ring
which has a diameter bigger than the pot but smaller than the minimum diameter
of the frame. The locking means and the connection units together constitute the
connection means. The upper end (10) of the connection units (3) is preferably
formed as a saw-tooth, i.e. the upper end has a toothed, jagged and/or zigzag pat-
tern or profile. The saw-tooth profile enables the locking means (4) to stably and
securely connect with the connection units (3), and thereby connecting and locking
the frame (2) to the pot (1). The term toothed is in this context defined as a having
rectangular, quadratic, triangular and/or trapezoid shaped projections or indenta-

tions on the top surface of the connection units.

The lower end of the locking means is designed to fit the saw-tooth profile (or any
other profile) of the connection units. The upper end of the locking means prefera-
bly comprises a circumferentially extending handle (11) wherein said handle is
perpendicular to the part of the locking means that fits with the connection units.
The handle provides means for a person or a device to lift and/or press down the

locking means.

The variable adjustment of the diameter of the frame is attained by lifting the lock-

ing means (4) and thereafter pulling the sections outwards away from the pot in all
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directions, while optionally, simultaneously from below pushing the connection
units (3) outwards from the center of the pot. However, if the saw- tooth profile is
zigzag or triangular as illustrated in figures 4, then it is only necessary to lift the
ring with external means (person or device) when the diameter of the ring is to be
decreased, i.e. it not necessary to lift the ring when the diameter of the frame is to
be increased. Consequently, the ring is lifted by top of the zigzag saw-tooth profile
and then the ring falls into place when the top of the zigzag saw-tooth profile
passes the ring. Zigzag is in this context defined as a line, course, or progression

characterized by sharp turns first to one side and then to the other.

The rim of the pot (1) preferably comprises an integrated handle (14) which has a
part which is perpendicular to the vertical wall of the pot and a part which is paral-
lel with the vertical wall of the pot (or alternatively parallel with the wall of the

frame).

The frame can be adjusted to obtain a diameter within the interval of 5 — 100 cm,
preferably 10 — 50 cm, more preferably 13.5 to 20.5 cm. The diameter of the pot
device is dependent on the size of the pot since the size of the pot determines the
maximum length of the connection units which then determines how far out the

sections can be moved.

The edge (8a) the clamp (8) which is on the outer part of the frame is sharp in the
embodiment for example 2 as illustrated in figure 5. However, the edge can also
be rounded as illustrated in the embodiment in example 3 as illustrated in figure 7
(8b). The rounded shape provides better means for the pot device not to get en-
tangled with other pots when being transported in a conveyor system or any other

means of transport.

Example 3
The preferred embodiment according to example 3 comprises (see figures 6 and
7).

e Apot (1) comprising four channels (7) at the lower end wherein each chan-

nel can accept the full length of the connection units (3),
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o A frame (2) comprising four sections (2a-2d) wherein each section further
comprises a perpendicular connection unit (3) which is preferably centered
in the frame in the horizontal direction, and

¢ Alocking means (4) formed as a cylindrical circular ring, wherein the pot is
enveloped by said ring (i.e. the pot is inside of the ring) but not necessarily

in contact with the ring.

The pot comprises a base portion comprising four channels (7) which extend out-
wardly from the center of the pot. Each one of said channel extends in a different
direction and at an angle 90 degrees with respect to the two closest channels, i.e.
they are designed to fit the perpendicular connection units. Moreover, the chan-

nels have the length and breadth to stably receive the connection unit of the sec-
tions, i.e. the channels and their corresponding connection units are dimensioned
to fit each other as well as to give a stable support. Additionally, the pot has one

or more drainage holes (5) at the base of the pot, preferably centered in between

the channels.

The frame (2) comprises four sections (2a-2d) that are telescopically connected to
each other. Each of the sections comprises a clamp (8) at one end, and a flap (9)
at the other end, wherein each section is designed to clamp the flaps of the adja-
cent section. This is illustrated in figures 6 and 7 wherein the frame comprises four
sections (2a-2d) that are telescopically connected to each other by clamps (8) and
flaps (9).

The pot device further comprises a locking means (4) formed as cylindrical ring
which has a diameter bigger than the pot but smaller than the minimum diameter
of the frame. The locking means (4) and the connection units (3) together form the
connection means. The upper end (10) of the connection units is preferably
formed as a saw-tooth, i.e. the upper end has a toothed, jagged, triangular and/or
zigzag pattern or profile. The saw-tooth profile enables the locking means (4) to
stably and securely connect with the connection units (3), and thereby connecting

and locking the frame (2) to the pot (1).
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Furthermore, the locking means (4) is designed as one turn of a screw thread and
the connection units are designed as sections of a screw thread. Consequently,
variable adjustment of the diameter of the frame is attained by turning the locking
means around the pot which results in the connection unit being variably pushed
(i.e. screwed) outwards or inwards from the channels of the pot. If the pitch of the
thread is small then several turns of rotation will be needed; however, on the other
hand, the connecting forces between the locking means and the connection unit

becomes more stable, i.e. the connection means can’t unscrew itself as easily.

The frame can be adjusted to obtain a diameter within the interval of 5 — 100 cm,
preferably 10 — 50 cm, more preferably 13.5 to 20.5 cm. The diameter of the pot
device is dependent on the size of the pot since the size of the pot determines the
maximum length of the connection units which then determines how far out the

sections can be moved.

The upper end of the locking means comprises a circumferentially extending han-
dle (11) wherein said handle is perpendicular to the part of the locking means (4)
that locks the connection units (3) and wherein said handle (11) provides means
for a person or a device to turn the locking means (4). Preferably, the handle has a
saw-tooth profile in order to facilitate gripping and then turning the locking means

in either direction.

The rim of the pot (1) preferably comprises an integrated handle (14) which has a
part which is perpendicular to the vertical wall of the pot and a part which is paral-
lel with the vertical wall of the pot (or alternatively parallel with the wall of the

frame).

Example 4
The preferred embodiment according to example 4 comprises (see figures 8 -11):
e Apot (1) comprising four channels (7) wherein each channel can accept

the full length of the connection units (3),
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o A frame (2) comprising four sections (2a-2d) wherein each section further
comprises a perpendicular connection unit (3) which is preferably centered
in the frame in the horizontal direction,

¢ Alocking means (4) comprising

o acylindrical sleeve (12) which the pot is placed in, and
o acylindrical circular ring (13) integrated with said cylindrical sleeve
(12)

The pot comprises a base portion comprising four channels (7) which extend out-
wardly from the center of the pot. Each one of said channel extends in a different
direction and at an angle 90 degrees with respect to the two closest channels, i.e.
they are designed to fit the perpendicular connect units (3). Moreover, the chan-
nels have the length and breadth to stably receive the connection unit of the sec-
tions, i.e. the channels and their corresponding connection units are dimensioned
to fit each other as well as to give a stable support. Additionally, the pot has one
or more drainage holes (5) at the base of the pot, preferably centered in between

the channels.

The frame comprises (2) four sections (2a-2d) that are telescopically connected to
each other. Each of the sections comprises a clamp (8) at one end, and a flap (9)
at the other end, wherein each section is designed to clamp the flaps of the adja-
cent section. This is illustrated in figures 8-11 wherein the frame comprises four
sections (2a-2d) that are telescopically connected to each other by clamps (8) and
flaps (9).

The pot (1) is fitted in a cylindrical sleeve (12) wherein said cylindrical sleeve com-
prises an integrated cylindrical circular ring (13) which is preferably situated at the
bottom end of the sleeve. The cylindrical sleeve (12) and the integrated ring (13)
constitute the locking means (4). The integrated ring (13) is arranged on the
sleeve so that it can be in contact with the connection units (3). The pot and the
cylindrical sleeve are proportioned so that they are fitting each other; however the
cylindrical sleeve is also able to turn around the pot. It should be noted that the
definition of sleeve in the context of the present invention is meant to be a case in-

to which an object or device fits.
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The rim of the pot (1) preferably comprises an integrated handle (14) which has a
part which is perpendicular to the vertical wall of the pot and a part which is paral-
lel with the vertical wall of the pot (or alternatively parallel with the wall of the
frame). The handle (14) has a preferably vertical length of 0,3 to 5 cm. The handle
Is used for:

— pushing the pot into the cylindrical sleeve, and

— keeping the sleeve from sliding off the pot in the vertical upward di-

rection, and

— holding the pot while turning the sleeve around the pot.

The ring (13) of the locking means (4) has a diameter bigger than the pot but
smaller than the minimum diameter of the frame. The locking means (4) and the
connection units (3) constitute the connection means. The upper end of the con-
nection units is preferably formed as a saw-tooth, i.e. the upper end has a toothed,
jagged, triangular and/or zigzag pattern or profile. The saw-tooth profile enables
the locking means (4) to stably and securely connect with the connection units,
and thereby connecting and locking the frame (2) to the pot (1). Consequently, the
lower end of the locking means (4) is designed to fit the saw-tooth profile of the

connection units.

Furthermore, the integrated ring (13) of the locking means (4) is designed as one
turn of a screw thread and the connection units (3) are designed as sections of a
screw thread. Consequently, variable adjustment of the diameter of the frame is
attained by turning the locking means around the pot which results in the connec-
tion unit being variably pushed (i.e. screwed) outwards or inwards from the chan-
nels of the pot. If the pitch of the thread is small then several turns of rotation will
be needed; however, on the other hand, the connecting forces between the lock-
ing means and the connection unit becomes more stable, i.e. the connection

means can’t unscrew itself as easily.

The cylindrical sleeve (12) of the locking means preferably comprises a plurality of
ribs (15) on the outer surface which facilitate supporting, gripping and turning of

the locking means. The definition of ribs in this context is long raised pieces of ma-
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terial across the surface of a structure and typically serving to support and/or
strengthen the structure. The ribs can be of the same material as the rest of the
locking means, or alternatively, a stronger or thicker material to strengthen the

locking means.

The embodiment in example 4 differs from the embodiments in examples 1-3 in
that the bottom part of the pot is preferably removable to facilitate the mounting of
the pot with the connection units. It is not possible to lift the cylindrical ring (13)
since it is integrated with the cylindrical sleeve; hence, the most optimal way of in-
serting the connection units into the channels of the pot is to remove the bottom of
the pot. The bottom part of the pot is therefore removably fastened to the pot by a
screw or other means in the art. Moreover, the bottom part of the pot preferably
comprises ribs (18) on both sides for (i) supporting the bottom part of the pot when
the pot device is placed on a surface, and (ii) supporting the connection units. The

ribs are parallel with the channels (7).

The frame can be adjusted to obtain a diameter within the interval of 5 — 100 cm,
preferably 10 — 50 cm, more preferably 13.5 to 20.5 cm. The diameter of the pot
device is dependent on the size of the pot since the size of the pot determines the
maximum length of the connection units which then determines how far out the

sections can be moved.

Example 5

The preferred embodiment according to Example 5 differs from the preferred em-
bodiment according to Example 4 mainly in that the handle (14) comprises ribs
(15) in order to give a more effective means of gripping the handle (see figures 12-
15). Consequently, when the locking means is to be turned one can more easily
hold the handle and subsequently turn the handle and locking means in opposite
directions to increase the diameter of the frame. Additionally, the pot device pref-
erably comprises a plurality of ribs (17) which are parallel with the circumference
of the bottom part of the pot. The plurality of ribs (17) is preferably four ribs and is

placed in between ribs (18).
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Reference is now made to figure 16 which is illustrative of a prior art embodiment
of arranging pots (10) on a conveyor system (11). The pots are placed in trays
(12), and due to this feature, there is unused space (13) created between the
trays, especially in the curves. Moreover, in order to provide optimal amount of
light, the distance between the trays has to be increased as the plants grow. How-
ever, the distance between the plants within a tray cannot be adjusted to the size
of the plants due to the lack of space; hence, the pots have to be taken out from
the trays and placed in empty trays in order to provide optimal amount of light for

the plants.

An arrangement according to the invention is shown in figure 17 wherein a plurality
of pot devices according to the present invention is spaced side by side on a con-
veyor system. Hence, there is minimal empty space between the pot devices, es-
pecially in the curves. Additionally, the diameter of the frame (2) connected to the
pot (1) can be increased in order to (i) maximize the effective use of the growing
space and provide optimum spacing for the plants to receive optimal amount if
light, (ii) achieve higher stability, and (iii) hinder protruding plant parts from collid-

ing with each other.

The conveyor systems in figure 17 can be any system where pot devices are be-
ing moved from one point to another such as a conveyor belt or transporter. More
preferably, the conveying system is a system wherein the pot device according to
the invention is placed on a surface which does not move and wherein the pots
are instead being transported forwards by a mechanical device which is collective-
ly pushing the pot devices over said surface. The load exerted on each of the pot
device is therefore very large; however, the pot devices are able to withstand this
load mainly due to the cylindrical ring of the locking means. As, already indicated
earlier in the present invention, the locking means does not only function as a
means for locking the connection units in place, but it also functions as a stress,

load and force absorbing means.

Although figure17 relates to pot devices placed on a conveyor systems, it is in-

tended to be illustrative only. The pot devices may also be placed on tables,
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decks, racks, platforms, floor, ground, vehicles, and/or any other structure where

plants are grown in pots and there is a need for (i) maximizing the effective use of
the growing space and provide optimum spacing for the plants, (ii) achieving high-
er stability, and (iii) hindering protruding plant parts from colliding with each other,

and (iv) enabling the pot device to withstand large loads

The pot device according to the present invention is utilized in agriculture, horticul-
ture, farming, as well as greenhouses. Preferably, the pot device is used in large

scale and commercial agriculture, horticulture, farming, as well as greenhouses.

The pot device according to the present invention can be made from various mate-
rials. It can be made from plastic, clay, or any other suitable material. One of ordi-
nary skill in the art will understand that various other materials can be used to pro-
duce the pot device. The various materials can be used to meet a variety of
weight, climate, aesthetic, or other considerations, and a change in the device's

material components does not affect the utility or use of the pot device

The pot device according to the present invention can be made in a variety of siz-
es. One of ordinary skill in the art will understand that a variety of sizes are possi-

ble without compromising the utility of the pot device.

The pot device according to the present invention can be deployed on any terrain
where pots for growing plants are commonly used, including sidewalks, earth,

sand, balconies, wooden decks, conveying belts etc.

The pot device according to the present invention can deployed indoors, outdoors,
and to a variety of "in-between" areas such as gazebos, partial enclosures, balco-
nies, canopied decks etc. One of ordinary skill in the art will understand that there
are a variety of places where the pot device according to the present invention can

be deployed.

While the pot device according to the present invention has been described with
reference to the above specific example in Figures 1-15, which is intended to be

illustrative only and not to be limiting of the disclosure, it is noted that changes,
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additions and/or deletions may be made to the disclosed example without depart-
ing from the spirit and scope of the disclosure. The scope of the disclosure is

therefore not covered by any specific example, but rather by the claims.

LOAD TESTS

Since the pot device according to the present invention is suitable for use in envi-
ronments, such as conveyor systems, where large loads are to be exerted on the
pot device, it is important to determine the loads that can be managed by the pot

devices.

A test rig according to figure 18a was developed to exert a load to a pot device in
a manner similar to the expected load when a pot device is used in conveying sys-

tems such as the one illustrated in figure 17.

The term load in the present invention is defined as forces, deformations, or ac-
celerations applied to a structure or its components. Loads cause stresses, defor-
mations, and displacements in structures. Assessment of their effects is carried
out by methods such as load tests. Excess load or overloading may cause struc-
tural failure, and hence such possibility should be either considered in the design

or strictly controlled.

The above mentioned test rig comprises a first wooden board placed on a surface,
and second and third wooden boards which are perpendicularly attached to the
edges of the first wooden board so that the all of the wooden boards are in contact
with the frame of the pot device. A fourth wooden board is then from the top
placed on the frame so that the fourth and first wooden boards are parallel with
each other. The fourth wooden board is supported by (i) fifth and sixth wooden
boards which are perpendicularly attached to the edges of the fourth wooden
board, as well as a (ii) seventh wooden board attached to the fifth and sixth wood-

en boards.

The load test was conducted when the pot device had the largest possible diame-

ter. Load was exerted on the frame of the pot device by placing weights on the
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seventh wooden board. The first load had a weight of 3 kg which was subsequent-
ly increased to 4.8 kg, 6.6 kg, 7.7 kg and10.6 kg.

The load was tested both when (i) the connection units of the sections were per-
pendicular to boards at the point of contact between the board and frame as indi-
cated in figure 18b, and (ii) the clamps of the sections were perpendicular to
boards at the point of contact between the boards and the frame as indicated in

figure 18c.

The final tests were conducted by conducting the load test with a 10.6 kg weight

for 3 days.

The load test indicated that the pot devices managed to bear the exerted loads. A
slight deformation was observed after the 3 day test with the 10.6 kg load, howev-
er, the deformation disappeared after a short while. More importantly, neither the
telescopic function of the sections, nor the variable adjustment of the diameter of

the frame, was affected after the load tests.
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CLAIMS

1. Pot device having an external frame (2) for holding a pot (1) inside the
frame, which frame has a lower end constituting a support base, and which pot
device includes connection means (3,4) arranged for connecting the frame (2) to
the pot, characterized in that the extension of the frame (2) in a horizontal plane is
variably adjustable, and wherein the frame is formed as a closed loop as seenin a
horizontal plane, and wherein the frame (2) includes a plurality of circumferentially
distributed sections, and wherein the sections are telescopically connected to each
other in the circumferential direction to form said closed loop, and wherein the
connection means comprises locking means (4) and a plurality of connection units
(3) for stably and securely connecting the frame to the pot, wherein each of the
connection units (3) is perpendicularly attached to a corresponding section such

that said connection units extend inwardly in said closed loop.

2. Pot device according to claim 1, characterized in that the closed loop is

substantially circular.

3. Pot device according to any one of claims 1 to 2, characterized in that the
pot device comprises at least two sections (2a, 2b), preferably three (2a-2c) to four

(2a-2d) sections.

4. Pot device according to any one of claims 1 to 3, characterized in that the

pot device comprises four sections (2a-2d).

5. Pot device according to any of claims 1 to 4, characterized in that each of
the sections comprises a clamp (8) at one end and a flap (9) at the other end,

wherein each section is designed to clamp the flaps of the adjacent section.

6. Pot device according to any of claims 1-5, characterized in that the con-

nection means comprises four connection units (3).

7. Pot device according to any of claims 1-6, characterized in that the locking
means (4) comprises a cylindrical circular ring arranged to be (i) in between the
pot (1) and the frame (2), and (ii) in contact with the connection units (3).
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8. Pot device according to claim 7, characterized in that the locking means
(4) further comprises: a cylindrical sleeve (12) adapted to receive the pot therein,
wherein said cylindrical ring (13) is integrated with said cylindrical sleeve, wherein
said ring is arranged on the sleeve so that said ring is in contact with the connec-
tion units (3).

9. Pot device according to claim 8, characterized in that the sleeve compris-
es ribs (15) on the outer surface.

10. Pot device according to any of claims 7-9, characterized in that the upper
end of the locking means comprises a circumferentially extending handle (11)
wherein said handle is perpendicular to the part of the locking means that fits with

the connection units.

11. Pot device according to any of claims 1-10, characterized in that the upper
end (10) of the connection units comprises a saw-tooth profile, wherein a lower
end of said locking means is designed to fit said saw-tooth profile, such that the

locking means (4) connects with the connection units.

12. Pot device according to claim 11, characterized in that the saw-tooth pro-
file at the upper end (10) of the connection units (3) comprises a toothed, jagged
and/or zigzag profile, wherein said toothed profile is a rectangular, quadratic, tri-
angular and/or trapezoid shaped projections or indentations on the upper end of

the connection units.

13. Pot device according to any one of the preceding claims, characterized in that
the pot device further comprises said pot (1).

14. Pot device according to claim 13, wherein the rim of the pot comprises a han-
dle (14).

15. Pot device according to claim 13 or 14, characterized in that said pot com-

prises a plurality of channels (7) at the lower end of the pot and wherein said
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channels have the length and breadth to receive the connection units (3) of the

sections.

16. Pot device according to claim 15, characterized in that the number of said
channels (7) at the lower end of the pot is four, said channels extending outwardly
from the center of the pot, and wherein each channel is perpendicular relative to

the two closest channels.

17. Pot device according to any of claims 1-16, characterized in that the part of the
locking means (4) in contact with the connection units (3) is designed as one turn
of a screw thread and the parts of the connection units in contact with the locking
means are designed as sections of a screw thread.

18. Pot device according to claim 17 as dependent on claim 15 or 16, charac-
terized in that the variable adjustment of the extension of the frame (2) is enabled
by turning the locking means (4) around the pot which results in the connection

unit (3) being variably screwed outwards or inwards out of the channels (7) of the

pot which results in the sections being moved outwards or inwards, respectively.

19. Pot device according to claim 18, characterized in that the turning of the
locking means, and the connection units consequently being screwed outwards or
inwards, is enabled by an electromagnetic or electrical device included in the pot

device.

20. Pot device according to claim 18, characterized in that the upper end of the
locking means comprises a circumferentially extending handle (11) wherein said
handle is perpendicular to the part of the locking means (4) that locks the connec-
tion units (3), and wherein said handle (11) provides means for a person or a de-
vice to turn the locking means (4).

21. A method of variably adjusting the horizontal extension of a frame (2) of a
pot device according to claims 1-20, characterized in comprising the steps of:
a. moving the sections outwards, away from the center of the pot, wherein

the horizontal extension of the frame is increased, or
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b. moving the sections inwards, towards the center of the pot, wherein the
horizontal extension of the frame is decreased,
wherein said moving preferably involves directly or indirectly pushing, pulling

and/or screwing of the connection units and/or sections.

22. Method according to claim 21, wherein said pot device is a pot device ac-
cording to any one of claims 18-20 or claim 17 as dependent on claim 15 or 16, ,
characterized in comprising the step of turning the locking means (4) around the
pot (1) which results in the connection unit (3) being variably screwed outwards or
inwards out of the channels (7) of the pot which results in the sections being

moved outwards or inwards, respectively.

23. Method according to claim 22, characterized in that the turning of the locking
means is enabled by an electromagnetic or electrical device included in the pot

device.

24. Method according to claim 21, characterized in that
step a comprises lifting the locking means prior to moving the sections
outwards, wherein said moving comprises pulling the sections outwards,
away from the center of the pot, and optionally comprises, simultane-
ously from below pulling the connection units outwards from the center
of the pot, and in that
step b comprises lifting the locking means prior to moving the sections
outwards, wherein said moving comprises pushing the sections inwards,
towards the center of the pot, and optionally comprises, simultaneously
from below pushing the connection units inwards towards the center of

the pot.

25. Use of a pot device according to any one of claims 1-20 for transporting a plu-

rality of pots on a conveyor system wherein each pot houses at least one plant.
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