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(57) Abstract: A suspension mechanism for greenhouse plants, comprising a

pulley with thread for suspending the plant and a catching part, characterized by
that a hole is shaped in the catching part (1) for the thread (3) to pass through, the
axis of rotation (5) of the pulley being replaced with respect to the straight line
(P) as defined by the point of suspension of the catching part to the bearing wire
(7) and the hole (4) for the thread (3) to pass through, the axis of rotation (5) of
the pulley being replaced with respect to the turn axis and disposed outside the
maximum wound thread (3) area.
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SUSPENSION MECHANISM FOR GREENHOUSE
PLANTS

Field of Invention

The present invention relates to a suspension mechanism for
greenhouse plants finding application in all known kinds of

greenhouse constructions.
Prior Art

At present, basically two constructions of plant suspension
mechanisms are used in the cultivation of greenhouse plants, such as
tomatoes and cucumbers.

One of the known mechanisms represents a plastic pulley with
a thread wound around it, the thread serving for the greenhouse plant
to be attached thereto, so that the plant does not bend beneath its own
weight during the process of growing up. A bearer is shaped at one of
the pulley flanges, the top end of said bearer being curved so as to
form a hook catching the bearing wire, the latter being disposed
parallel and above the respective line of the greenhouse field of
plants. This known mechanism is used as follows: when the plant
grows up to a certain height (e.g. 1.5 to 3 ‘m), the mechanism is
manually taken down, the thread is unwound up to a certain length,
whereupon the mechanism is hooked again to the bearing wire. In

order to perform these operations, the attendants have to climb a
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ladder for each single plant and work with two hands, this being a
slow and labour-consuming process.

The other known mechanism, widely used in greenhouses, also
consists of a pulley with a thread wound around it, on both sides of
the pulley side flanges and along its rotation axis there being shaped
bulges with a specifically bent steel wire joined thereto, so that an
end section is shaped as a hook catching the bearing wire. This
catching part of the known mechanism includes also a springy arm
which, when in a loose state, catches a finger shaped on one of the
pulley side flanges. When exerting pressure on the springy arm, the
latter releases the finger so that the pulley could turn. After the thread
gets unwound up to a certain length, the springy.arm gets loose and
the pulley stops rotating. The described known mechanism also
requires climbing a ladder for each separate plant, both hands of the
attendant being occupied because the plant has to be held when
releasing the pulley in order to avoid unwinding of thread longer than
ié necessary. If the plant or the thread are not held, on release of the
pulley the thread will get unwound under the influence of the plant
weight until the springy arm of the mechanism gets loose.

Hence, a common disadvantage of the two widely used
suspension mechanisms for greenhouse plants is the relatively
difficult operation therewith and the long time needed to manipulate
each single plant the way it is necessary to do when growing

greenhouse plants.
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Technical Essence of the Invention

So, the task of the present invention is to create a suspension
mechanism for greenhouse plants, which allows easy and fast
manipulation of each separate plant.

The task was performed by creating a suspension mechanism
for greenhouse plants, which consists of a pulley with a thread for
suspending the plant and a catching part. It is characteristic of the
mechanism that a hole is shaped in the catching part for the thread to
pass through, the axis of rotation of the pulley being displaced with
respect to the line as defined by the point of hooking of the catching
part to the bearing wire and the thread passing hole. The axis of
rotation of the pulley is displaced with respect to the turn axis and is
disposed outside the area of the maximum wound thread.

In an embodiment of the mechanism, the pulley represents an
H-shaped part with bulges at the bottom ends of the two side walls
thereof, the bulges being connected to the catching part with a
possibility to rotate. The transverse part of the pulley is disposed
asymmefrically, so that the bulges are outside the area of the
maximum wound thread.

It is suitable in this embodiment that partition elements
covering the wound thread area be shaped on both side walls of the
pulley.

In a further embodiment, the pulley represents a roller with
bulges shaped on its side flanges, said bulges being disposed
eccentrically towards the roller rotation axis and outside the area of

the maximum wound thread.
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In still another embodiment, the catching part comprises a
profile body consisting of an essentially flat top wall, the uppermost
end of which is shaped as a hook to catch the bearing wire. A through
hole is shaped in the center of the top wall for the thread to pass.
There are two side walls shaped on both side ends of the top wall,
said two walls being essentially perpendicular to the flat top wall and
running downwards from it. There are coaxial through holes at the
bottom end of the two side walls, said holes being replaced in a
direction opposite to the direction of unwinding of the pulley in
relation to the top wall, the pulley bulges being situated in the
through holes.

It is advisable that the hole for the thread in the top wall be
rounded.

It is advisable also that hollows be shaped at the places of
connection of the top wall to the side walls.

In another embodiment, each side wall is ribbed by a
longitudinal groove with a bottom that is a part of the outside surface
of the wall.

The advantages of the suspension mechanism for greenhouse
plants according to the invention consist in the effect of self-locking
of the mechanism owing to the replacement of the pulley rotation
axis with respect to the straight line as defined by the point of
hooking of the catching part to the wire and the thread passing hole,
as well as to the displacement of the pulley rotation axis with respect

to the turn axis and the disposition of the pulley rotation axis outside

. the area of the maximum wound thread. This effect allows a very fast

and easy operation of the mechanism, the thread release needing just

slight lifting (by one hand only) of the plant top or of the thread, as a
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result of which the pulley gets free and performs one revolution,
whereupbn it gets self-locked again. The invention applied for is used
without it being necessary for the attendant to climb a ladder, this
helping cut down the time needed to manipulate a plant and,

respectively, raise the efficiency of work in greenhouses.

Brief explanation of the drawings

Figure 1 represents a perspective view of the suspension
mechanism for greenhouse plants according to the invention;

Figure 2 represents a side view of the mechanism in a locked
and an unlocked position;

Figure 3 illustrates an embodiment of the pulley of the
mechanism according to the invention;

Figure 4 illustrates another embodiment of the pulley of the

mechanism according to the invention.

Embodiments of the invention

The suspension mechanism for greenhouse plants (Figs. 1 and
2) comprises a catching part 1 and a pulley 2 with a thread 3 wound
thereon. There is a hole shaped in the catching part 1 for the thread 3
to pass through. The axis of rotation 5 of the pulley 2 is replaced
(best seen in Fig. 2) with respect to the straight line P as defined by
the‘point of hooking of the catching part 1 to the bearing wire 7 and
the hole 4 for the thread 3 to pass through. The catching part 1 may

by shaped as a profile body consisting of an essentially flat top wall
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8, the uppermost end of which is shaped as a hook 9 to catch the
bearing wire 7. The hole 4 is shaped in the center of the top wall 8 for
the thread to pass through. There are two side walls 10 shaped on
both side ends of the top wall 8, said two walls 10 being essentially
perpendicular to the flat top wall 8 and running downwards from it.
There are coaxial through holes 11 at the bottom end of the two side
walls 10 so that their axis is replaced with respect to the straight line
P at a distance d.

The hole 4 the thread 3 passes through may be rounded (e.g. by
means of flaring). Such rounding prevents the thread 3 ‘from fast
wearing, and also helps avoid any undesirable arresting of the thread
caused by the harder friction between the thread 3 and the wall of the
hole 4 when there is no rounding.

In order to raise the strength of the construction, it is advisable
that hollows 12 be shaped between the top wall 8 and the side walls
10, and ribs 13 be shaped' along the side walls 10, the bottom of the
ribs consisting of the outer surface of the walls 10.

Figure 3 illustrates an embodiment of the pulley 2. It may
represent an H-shaped plate with the bulges 15 at the bottom end of
the two side walls 14. The transverse part 16 is disposed
asymmetrically, so that the bulges 15 be situated outside the area of
the maximum wound thread 3. In this embodiment of the pulley,
partition elements 17 may be shaped on the two side walls 14 for the
purpose of preventing the thread from dropping out of the pulley area
it is to be situated in. In order to facilitate the mechanical winding of
the thread 3, it is advisable that a centring hole 20 be shaped in the
side wall 14.

PCT/BG02/00009
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The embodiment of the pulley 2 as illustrated in Fig. 4 is of the
roller type. The bulges 15 are connected to the side flanges 21 of the
roller, and here again it is necessary that the bulges be disposed so as

to be outside the wound thread area.

Use of the mmvention '

After the plant reaches a certain height, it is necessary to
stabilize it vertically so as to prevent it from leaning to one side and
possibly breaking. To this end, bearing wires 7 are disposed behind
the lines of plants usually at a height of 2 to 4 meters. The
mechanism is suspended on the wires 7 by means of the hook 9. The
free end of the thread 3 is dropped down to the ground and is attached
to the plant stem. The plant is spirally wound around the thread 3.
The attachment operation is periodically effected until the plant top
reaches the desired height (usually 1.5 to 3 m). In order to keep the
plant top at that height, it is necessary that during the further growth
of the plant it be periodically released downwards. In order to release
the thread, it should be slightly lifted by one hand so that the pulley
could turn around the axis 5 beneath its own weight from the locked
position (Fig. 2a) to the position as shown in Fig. 2b. On reaching
this position, the plant, respectively the thread, gets loose and under
the influence of the plant’s weight the pulley turns to its stable locked
position of Fig. 2a. This motion helps release a one-turn length of the
thread 3. If the plant is to be released more, the motion is repeated as
many times as necessary.

The effect of self-locking of the mechanism according to the

invention is achieved thanks to the replacement of the axis of rotation
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of the whole pulley with respect to the winding axis and the
disposition of the pulley rotation axis outside the area of disposition
of the winding. The pulley turns beneath its own weight in the
direction of unwinding of the thread 3 and returns back to its stable
locked pbsition under the influence of the plant’s weight thanks to the
replacement of the axis of rotation 5 of the pulley 2 with respect to
the straight line P in a direction opposite to the direction of
unwinding of the pulley.

The members of the mechanism according to the invention
may be made of metal sheet materials, e.g. galvanized, alumintim or
other corrosion-proof sheet iron, as well as of various plastic

materials, wood, or suitable alloy castings.
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PATENT CLAIMS
1. A suspension mechanism for greenhouse plants, comprising a

pulley with thread for suspending the plant and a catching part,
characterized by that a hole is shaped in the catching part (1) for the
thread (3) to pass through, the axis of rotation (5) of the pulley being
replaced with respect to the straight line (P) as defined by the point of
suspension of the catching part to the bearing wire (7) and the hole
(4) for the thread (3) to pass through, the axis of rotation (5) of the
pulley being replaced with respect to the turn axis and disposéd
outside the maximum wound thread (3) area.

2. A mechanism according to claim 1, characterized by that
the pulley represents an H-shaped part with bulges (15) at the bottom
end of its two side walls (14), said bulges (15) being connected to the
catching part (1) with a possibility to rotate, while the transverse part
(16) of the pulley is asymmetricaily disposed so that the bulges (15)
are situated outside the area of the maximum wound thread (3).

3. A mechanism according to claim 2, characterized by that
partition elements (17) are shaped on the two side walls (14) of the
pulley, said partition elements (17) covering the area of disposition of
the wound thread (3).

4. A mechanism according to claim 1, characterized by that
the pulley (2) represents a roller with bulges (15) shaped on the side
flanges (21) thereof, said bulges being disposed eccentrically with
respect to the axis of rotation of the roller and outside the area of the
maximum wound thread (3).

*5. A mechanism according to claim 1, characterized by that

the catching part (1) comprises a profile body consisting of an
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essentially flat top wall (8), the uppermost end of which is shaped as
a hook (9) to catch the bearing wire (7), while a through hole (4) is
shaped in the center of the top wall (8) for the thread (3) to pass
through, two side walls (10) being shaped on both side ends of the
top wall (8), said two walls being essentially perpendicular to the flat
top wall (8) and running downwards with respect to it, and coaxial
through holes (11) are made &t the bottom end of the two side walls
(10), said holes (11) being replaced in a direction opposite to the
direction of unwinding of the pulley (2) in relation to the top wall (8),
the bulges (15) of the pulley (2) being situated in the through holes
(11).

6. A mechanism according to claim 5, characterized by that
the hole (4) in the top wall (8) is rounded.

7. A mechanism according to claim 5 or 6, characterized
by that the there are hollows (12) shaped at the places of connection
of the top wall (8) to the side walls (10).

8. A mechanism according to one of claims 5 to 7,
characterized by that each side wall (10) is ribbed by a longitudinal

groove (13), whose bottom is a part of the outer surface of the wall

(10).
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