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A GREENHOUSE

CROSS-REFERENCE(S) TO RELATED APPLICATIONS

This application claims priority from South African provisional patent application number
2015/04890 filed on 8 July 2015, which is incorporated by reference herein.

FIELD OF THE INVENTION

This invention relates to a greenhouse, more particularly to a tunnel shaped greenhouse.

BACKGROUND TO THE INVENTION

Greenhouses have traditionally been constructed using glass panels secured in a frame. These
have been replaced in commercial practice by what is often referred to as “grow tunnels”. Grow
tunnels are elongate, typically semi-circular tunnels formed by spaced apart, arch-shaped frame
elements and which are covered by a sheet of plastics material. Although fairly effective, these
structures do suffer the disadvantage that the covering material is subject to wear and
degradation. The covering material must thus generally be replaced every few years. Also, the
structures can be easily damaged by hail and strong winds and can be fairly expensive to

construct and maintain.

In this specification “translucent” shall have its widest meaning and include “transparent”. Also,
“greenhouse” as used in this specification shall be interpreted to include temporary shelters or
storage facilities for any material requiring regulated climatic conditions such plants, plant material
and the like.

The preceding discussion of the background to the invention is intended only to facilitate an
understanding of the present invention. It should be appreciated that the discussion is not an
acknowledgment or admission that any of the material referred to was part of the common general

knowledge in the art as at the priority date of the application.
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SUMMARY OF THE INVENTION

In accordance with this invention there is provided a greenhouse comprising a plurality of arch-
shaped elements made from a translucent material and secured side-to-side to provide a self-
supporting, tunnel-like structure.

Further features of the invention provide for each arch-shaped element to have interlocking
formations on either side thereof, each of which can interlock with a complementary interlocking
formation of an adjacent arch-shaped element; for at least some of the arch-shaped elements to
be made from a plastics material and for the plastics material to be selected from one or more of
polyethylene, polycarbonate material and poly(methyl methacrylate) acrylic glass.

One embodiment of the invention provides for each arch-shaped element to be formed by an
inclined surface which provides a radially inner end and a radially outer end with a first side
inclined radially outwardly from the inner end and a second side inclined radially inwardly from
the outer end to form a first channel section which opens radially outwardly and a second channel
section which opens radially inwardly, each channel section providing an interlocking formation.

Further features of this embodiment of the invention provide for the first channel section and
second channel section to be U-shaped; alternately for the first channel section and the second
channel section to be V-shaped.

Another embodiment of this invention provides for each arch-shaped element to be V-shaped in
cross-section provided by a pair of sides inclined from a vertex to form a channel section, alternate
arch-shaped elements having sides inclined from the vertex in a radially outwardly direction and
a radially inward direction to form a V-shaped channel section facing alternately radially outwardly,
and radially inwardly, each channel section thereby providing an interlocking formation.

A still further embodiment of this invention provides for each arch-shaped element to have a part-
circular cross-section with a slot extending along a length of its circumference, alternative arch-
shaped elements having the slot extending along their outermost circumference and their

innermost circumference respectively to so provide interlocking formations.

An even further embodiment of this invention provides for each arch-shaped element to have an
inwardly opening channel section with a first side terminating in a radially outwardly lipped, axially
directed flange
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A still further embodiment of this invention provides for each arch-shaped element to have a

tongue that extends in an axial direction along a first edge of the arch-shaped element, and a
complementary groove that extends along an opposite second edge of the arch-shaped element,
the tongue and groove thus providing interlocking formations.

Even further features of this invention provide for one or more of the arch-shaped elements to
have an anchoring formation for anchoring the structure to a surface or substrate; for a first open
end of the structure to include a first attachment formation for attaching a first end wall, and for a
second open end of the self-supporting, tunnel-like structure to include a second attachment
formation for attaching a second end wall; and for the self-supporting, tunnel-like structure to be
portable.
BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings:

Figure 1 is a three dimensional view of one embodiment of a greenhouse;

Figure 2 is an end elevation of the greenhouse in Figure 1;

Figure 3 is an end elevation of an embodiment of a greenhouse having anchoring

formations;

Figure 4 is a three dimensional view of the greenhouse of Figure 3;

Figures 5A and 5B are sectional elevations of part of arch-shaped elements used in the
construction of the greenhouse in Figure 1;

Figure 6A and 6B are sectional elevations of part of arch-shaped elements used in the

construction of a second embodiment of a greenhouse;

Figure 7 is a sectional elevation of part of arch-shaped elements used in the
construction of a third embodiment of a greenhouse;

Figure 8 is a sectional elevation of part of arch-shaped elements used in the
construction of a fourth embodiment of a greenhouse; and
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Figure 9 is a sectional elevation of part of arch-shaped elements used in the

construction of a fifth embodiment of a greenhouse;

Figure 10 is a sectional elevation of part of arch-shaped elements used in the

construction of a sixth embodiment of a greenhouse;

Figure 11 is a three dimensional view of a greenhouse having an end wall attached to an
end thereof.

DETAILED DESCRIPTION WITH REFERENCE TO THE DRAWINGS

A greenhouse (1) is shown in Figures 1 and 2 and is of the tunnel type being elongate with an
arched, semi-circular shape in end view. The greenhouse (1) is constructed from a plurality of
arch-shaped elements (3) arranged side-to-side to provide a self-supporting structure. Each
element (3) is typically elongate and is made from a translucent, plastics material. The elongate
elements are configured to provide interlocking formations such that each element can interlock
with corresponding interlocking formations of adjacent elements.

In Figure 5A an arch-shaped element having frusto-conical dimensions is shown. As shown, in
this embodiment, each arch-shaped element (4) has a generally S-shaped profile in diametrical
cross-section. An inclined surface (9) provides a radially inner end (10) and a radially outer end
(12). A first side (11) inclined radially outwardly from the inner end (10) and a second side (13)
inclined radially inwardly from the outer end (12) form a first channel section (5) which opens
radially outwardly and a second channel section (7) which opens radially inwardly. The first
channel section (5) and the second channel section (7) thus share the inclined surface (9) to
provide the generally S-shaped profile in cross-section, each channel section providing an
interlocking formation. Referring also to Figure 5B, a first arch-shaped element and a second
arch-shaped element are interlocked side-to-side with each other by locating the radially inwardly
inclined side (13) of the first arch-shaped element over the radially outwardly inclined side (11) of
the second arch-shaped element. The radially inwardly inclined side (13) of the first arch-shaped
element is thus located inside the first channel section (5) of the second arch-shaped element
when assembled. The radially inwardly inclined side (13) of the second arch-shaped element is
then located over a radially outwardly inclined side (11) of a third arch-shaped element, locating
in the first channel section (5) of the third arch-shaped element. The third arch-shaped element
(3) is then interlocked side-to-side with the fourth arch-shaped element (3) in a similar way, and
each subsequent arch-shaped element is similarly interlocked to an arch-shaped element
following it in order to provide a self-supporting greenhouse.

4
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The arch-shaped elements are made from one or more of carefully selected suitable translucent,
plastics material such as polyethylene, polycarbonate material and poly(methyl methacrylate)
acrylic glass. The arch-shaped elements can also be made from suitable waste plastics material.
The plastics material is preferably also treated to be resilient to the effects of ultraviolet radiation
and weather conditions. It is anticipated that only some of the arch-shaped element are made
from the translucent material and that it can be combined with arch-shaped elements made from
more cost effective material should the need arise.

When assembled, the interlocked translucent plastics elements provide a structure that is self-
supporting and sufficiently resilient to axial and lateral or radial movement. The size of the
greenhouse can range from small laboratory-scale sized greenhouses to big commercial-sized
greenhouses. The number of arch-shaped elements needed to construct the greenhouse, as well
as their preferred dimensions, will be determined based on the preferred size of greenhouse. The
greenhouse may, for instance, be used for laboratory-based research in which case the
assembled tunnel-like greenhouse may be approximately 30cm in length and approximately 20cm
in height. The individual translucent plastics arch-shaped elements will thus be dimensioned to
provide such a tunnel-like structure when assembled. For a commercial-sized greenhouse, each
arch-shaped element may, for instance, have a length of between 20m and 60m measured from
one end to the other and along the arch-shaped length thereof, a thickness of between 10cm and
20cm, and a width of between 1m and 2m. It should, however, be appreciated that these
dimensions are for explanatory purposes and a person skilled in the art will appreciate that arch-
like elements of any suitable size may be used to assemble the greenhouse.

The arch-shaped elements can easily be produced in suitable moulds having the preferred
dimensions. Depending on the size of the greenhouse to be assembled, the arch-shaped
elements can be interconnected one by one by simply arranging the arch-shaped elements side-
by-side in the upright condition. The first arch-shaped element is interconnected to a second arch-
shaped element, which is interconnected to a third arch-shaped element, which is interconnected
to a fourth arch-shaped element and so forth. It is apparent that any number of subsequent arch-
shaped elements can be interconnected to each other, depending on the size of the greenhouse
to be constructed.

The plastic arch-shaped elements are light and easy to manoeuvre and assemble. When erecting
smaller greenhouses, there is thus no need to use machinery to arrange and interlock the arch-
shaped elements side-to-side. The arch-shaped elements can simply be arranged and
interconnected by hand by engaging them side-to-side. Even when constructing a larger
greenhouse, the need for heavy machinery will be limited as the arch-shaped elements are

5
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lightweight. A greenhouse of this invention is thus simple to construct. It is also easy to extend or

shorten the greenhouse by adding or removing arch-shaped elements. Other advantages are that
a greenhouse of this invention is inexpensive to erect and also easy to disassemble after use,
thus providing a portable greenhouse.

An even further advantage of the interlocking configuration of the arch-shaped elements (4) is
that the U-shaped channel section (5) of each element (4) forms a gutter into which precipitation
is channelled, thereby limiting the effect of precipitation on the greenhouse. The gutters may be
interconnected when the greenhouse is erected, to provide an interconnected gutter system at or
near a bottom portion of the greenhouse to feed and direct precipitation to a reservoir, which may

in turn be used as a source for an irrigation system to be implemented in the greenhouse.

The erected greenhouse can be anchored in any suitable manner. As shown in Figure 2, the free
ends (15) of the arch-shaped elements (3) can be buried below the surface, such as the ground,
to avoid dislodgment or displacement of the greenhouse (1) by strong winds and other forces of
nature. The greenhouse will typically be anchored this way if the necessity to move the

greenhouse from one location to another is unlikely.

If the user expects to move the greenhouse from time to time, it does not make practical sense
to bury the free ends of the arch-shaped elements. Avid gardeners can, for instance, use a
greenhouse of this invention in their gardens. To optimise exposure to the sun the greenhouse
might thus be moved from one place to another from time to time. As shown in Figures 3 and 4,
one or more of the arch-shaped elements can be provided with anchoring formations for easy
anchoring to a surface. In this embodiment, the anchoring formations are outwardly extending lug
(17) located at or near free ends of the arch-shaped elements. Each lug has an aperture for
receiving an anchoring rod (18) there through for anchoring the greenhouse. An anchoring rod
(18) is located through the lug (17) and driven into the surface by using a hammer or other heavy
object. The anchoring rod (18) can be removed from the surface with relative ease.

In a sheltered environment it might not be necessary for the greenhouse to be anchored, making
it easy to move the greenhouse from one location to another should the need arise.

A highly effective yet easily constructed greenhouse is thus provided. It will be appreciated,
however, that many other embodiments of a greenhouse exist which fall within the scope of the
invention, particularly as regards the configuration of the arch-shaped elements.

Figure 6A shows another embodiment of an arch-shaped element having frusto-conical
dimensions. In this embodiment, each arch-shaped element (20) has a generally Z-shaped profile

6
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in diametrical cross-section. An inclined surface (25) provides a radially inner end (26) and

a radially outer end (29). A first side (27) inclined radially outwardly from the inner end (26) and a
second side (28) inclined radially inwardly from the outer end (29) form a first channel section
(21) which opens radially outwardly and a second channel section (23) which opens radially
inwardly. The first channel section (21) and the second channel section (23) thus share the
inclined surface (25) to provide the generally Z-shaped profile in cross-section, each channel
section providing an interlocking formation. Referring also to Figure 6B, a first arch-shaped
element and a second arch-shaped element are interlocked side-to-side with each other by
locating the radially inwardly inclined side (28) of the first arch-shaped element over the radially
outwardly inclined side (27) of the second arch-shaped element. The radially inwardly inclined
side (28) of the first arch-shaped element is thus located inside the first channel section (21) of
the second arch-shaped element when assembled. The radially inwardly inclined side (28) of the
second arch-shaped element is then located over a radially outwardly inclined (27) of a third arch-
shaped element, locating in the first channel section (21) of the third arch-shaped element. The
third arch-shaped element (20) is then interlocked side-to-side with the fourth arch-shaped
element (20) in a similar way, and each subsequent arch-shaped element is similarly interlocked
to an arch-shaped element following it in order to provide a self-supporting greenhouse.

As shown in Figure 7, each arch-shaped element (30) can have a V-shaped diametrical cross-
section. The V-shaped cross-section is provided by a first side (31) and a second side (33)
inclined from a vertex (34) to form a channel section (35). Alternate arch-shaped elements (30)
have sides inclined from the vertex in a radially outwardly direction and a radially inward direction
to form a V-shaped channel section facing alternately radially outwardly and radially inwardly,
each channel section thereby providing an interlocking formation. A first arch-shaped element
(30) and a second arch-shaped element (30) are interlocked side-to-side with each other by
locating the radially outwardly inclined second side (33) of the first arch-shaped element (30)
inside a radially inwardly facing channel section (35) of the second arch-shaped element (30). A
third arch-shaped element (30) is interlocked with the second arch-shaped element by locating a
radially outwardly inclined first side (31) of third arch-shaped element inside the radially inwardly
facing channel section (35) of the second arch-shaped element (30). Subsequent arch-shaped

elements are interconnected in similar fashion.

In another embodiment, shown in Figure 8, each adjacent arch-shaped element (40) has a
diametrical part-circular cross-section. In this embodiment each element (40) is tubular with a slot
(42) extending along a length of its circumference. Alternate elements (40) have the slot (42)
extending along the outermost circumference (45) and the innermost circumference (47). These
could, for example, be obtained by providing a longitudinal slot or slit within a suitable plastics
pipe or tube. The elements (40) are arranged with an array of lower elements, each abutting each

7
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other and an alternating array of upper elements which also abut each other. These are

interconnected by sliding the slot of an upper element over the abutting sides of a pair of lower
elements from one end of the elements. This is repeated for subsequent elements to form a
greenhouse of desired length.

As shown in Figure 9, each arch-shaped element (50) could have an inwardly opening channel
section (51) with a first side terminating in a radially outwardly lipped, axially directed flange (52).
In this embodiment the inwardly opening channel section (51) is U-shaped, having a radially
inwardly inclined side (54). When interconnecting two adjacent arch-shaped elements (50), the
radially inwardly inclined side (54) of the first arch-shaped element (50) is received into a radially
outwardly lipped, axially directed flange (52) of a second arch-shaped element. Subsequent arch-

shaped elements are interconnected in similar fashion to form a tunnel-like structure.

As shown in Figure 10, each arch-shaped element (60) could have a tongue (61) extending
generally axially from a first edge (62) thereof, and a complementary groove (63) formed in the
opposite edge (64) thereof. The tongue (61) of a first arch-shaped element defines an interlocking
formation for interlocking with a groove (63) on an adjacent element.

Many other interlocking formations will be apparent to those skilled in the art.

It will be apparent that the greenhouse could be fitted with end walls, such as solid panels or
flexible covers at either end. These may include doors (73). As shown in Figure 11, one or more
attachment formations (71) may be located on an external surface of the arch-shaped elements
for securing an end wall, such as a door (73) thereto.

It will also be apparent that means for heating or forcing air through the greenhouse may be
provided. It will further be apparent that the greenhouse provided could be used for temporary
shelter or storage and need not only be used for growing plants.

Throughout the specification and claims, unless the contents require otherwise, the word
‘comprise’ or variations such as ‘comprises’ or ‘comprising’ will be understood to imply the
inclusion of a stated integer or group of integers but not the exclusion of any other integer or group
of integers.
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CLAIMS:

A greenhouse comprising a plurality of arch-shaped elements made from a translucent
material and secured side-to-side to provide a self-supporting, tunnel-like structure.

A greenhouse as claimed in claim 1, wherein each arch-shaped element has
interlocking formations on either side thereof, each of which can interlock with a
complementary interlocking formation of an adjacent arch shaped element.

A greenhouse as claimed in any one of claims 1 or 2, wherein at least some of the
arch-shaped elements are made from a plastics material.

A greenhouse as claimed in claim 3, wherein the plastics material is selected from one
or more of polyethylene, polycarbonate material and poly(methyl methacrylate) acrylic
glass.

A greenhouse as claimed in any one of claims 1 to 4, wherein each arch-shaped
element is formed by an inclined surface which provides a radially inner end and a
radially outer end with a first side inclined radially outwardly from the inner end and a
second side inclined radially inwardly from the outer end to form a first channel section
which opens radially outwardly and a second channel section which opens radially

inwardly, each channel section providing an interlocking formation.

A greenhouse as claimed in claim 5, wherein the first channel section and the second
channel section are U-shaped.

A greenhouse as claimed in claim 5, wherein the first channel section and the second
channel section are V-shaped.

A greenhouse as claimed in any one of claims 1 to 4, wherein each arch-shaped
element has a V-shaped cross-section provided by a pair of sides inclined from a
vertex to form a channel section, alternate arch-shaped elements having sides inclined
from the vertex in a radially outwardly direction and a radially inward direction to form
a V-shaped channel section facing alternatively radially outwardly, and radially
inwardly, each channel section thereby providing an interlocking formation.

A greenhouse as claimed in any one of claims 1 to 4, wherein each arch-shaped
element has a part-circular cross-section with a slot extending along a length of its
circumference, alternate arch-shaped elements having the slot extending along their

9
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10.

11.

12.

13.

14.

15.

outermost circumference and their innermost circumference respectively to so provide

interlocking formations.

A greenhouse as claimed in any one of claims 1 to 4, wherein each arch-shaped
element has an inwardly opening channel section with a first side terminating in a

radially outwardly lipped, axially directed flange.

A greenhouse as claimed in any one of claims 1 to 4, wherein each arch-shaped
element has a tongue that extends in an axial direction along a first edge of the arch-
shaped element, and a complementary groove that extends along an opposite second
edge of the arch-shaped element, the tongue and groove providing interlocking

formations.

A greenhouse as claimed in any one of the preceding claims, wherein one or more of
the elements have an anchoring formation for anchoring the structure to a surface or

substrate.

A greenhouse as claimed in any one of the preceding claims, wherein a first open end
of the structure includes one or more first attachment formations for attaching a first
end wall, a second open end of the structure including one or more second attachment
formations for attaching a second end wall.

A greenhouse as claimed in any one of the preceding claims, wherein the self-
supporting, tunnel-like structure is portable.

An arch-shaped element for constructing a greenhouse as claimed in any one of the
preceding claims.

10
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