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(57) Abstract: A covering system and a method for covering a roof with a plant mat comprising a series of modular trays (20)
placed in an adjacent manner. This system comprises base elements (6) of adjustable height placed on top of a sealing layer, a
grating (18) formed of elements placed in an adjacent manner on these base elements (6) and supporting the modular trays (20).
The modular trays (20) comprise a polygonal bottom pierced with calibrated holes (28), upwardly extending sides (34) and re-
versible interlocking means (36, 38).
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Roof with modular plant covering

Field of the invention
The invention relates to roofs covered with a plant
mat commonly called “green rzroofs”, and to a method of

producing such a roof.

Introduction

This type of roof 1s now Dbecoming increasingly
successful, mainly because of its economic and ecological
advantages. In particular it increases the quality of
thermal insulation of the roof on which it has been placed,
and provides a verdant corner in the most urbanized
dwellings.

However, in practice, this somewhat idyllic view of
green roofs faces a series of particularly awkward
practical problems which mean  that, in particular,
insurance companies either refuse to insure the buildings
thus fitted, or increase the premiums relating thereto.

The main argument that weighs against the use of green
roofs is the risk of damaging the sealing layer of the
roofs and, when such a problem appears, the difficulty of

finding it and remedying it.

Prior art

WO 2007/112145, which can be considered as the
nearest prior art, describes a system for covering a roof
with the aid of trays filled with nutritional substrate
resting on longitudinal ribs and secured together. The
essential problem of this type of covering is that the
trays rest directly on the sealing layer, and that it
therefore eventually involves a high risk of damaging the
sealing layer because of problems of differential expansion
and a rapid accumulation of plant debris blocking the means
of rainwater drainage. This, combined with the fact that

the trays are placed following the slope of the roof, means
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that the collected water is of very poor quality.

Moreover, the trays are difficult to move because of
their system of assembly. The precise location of any leak
is therefore excessively difficult.

US-2005/120656 describes a modular tray made of
galvanized steel designed to be placed on the roofs.

EP-0 267 367 describes a modular tray for the growing
of plants, that can be used as a roof covering. The bottom
of this tray comprises raised peaks in order to ensure
water retention. Here also, there is the problem of rapid
damage to the sealing layer.

US-2007/0079547 also describes a modular system, in
which the downward growth of rootlets is prevented by the
addition of a mat impregnated with copper hydroxide. This
system however does not solve the location of possible
leaks.

WO-2007/119986 describes a roof with a double
structure: the apex of the roof (weight-bearing structure)
sustains, via a system of Dbase elements, a complex
superstructure, theoretically watertight, formed of
assembled panels. Planting may be carried out on this
sealed superstructure. In practice, such a solution only
shifts to the superstructure the problems associated with a
green roof. Any defect in the leakproof structure
inevitably causes water to run toward a - not sealed -
service space extending between the weight-bearing
structure and the superstructure. The superstructure also
constitutes a real danger in the event of a storm: it risks

being blown off because of the vacuum due to the wind.

Summary of the invention

A first object of the invention is to solve the
problems associated with the possible damage to the sealing
layer.

Another object of the invention is to make it easier
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to locate and easily repair possible leaks.

Another object of the invention is to allow the easy
rearrangement of the covered roof.

Another object of the invention is to allow the easy
passage of ducts and cables.

Another object of the invention 1is to make it
possible to draw off the accumulated heat in the event of
heavy insulation.

The subject of the invention is a system for covering
a roof with a plant mat comprising a series of modular
trays placed in an adjacent manner. This system comprises
base elements comprising a head of adjustable height
capable of resting on a roof that is substantially flat and
covered with a sealing lavyer; a grating formed of grating
elements placed 1in an adjacent manner on these base
elements and supporting the modular trays; the modular
trays comprising a polygonal bottom pierced with calibrated
holes and upwardly extending sides; reversible interlocking
means for interlocking the trays via the sides, placed on
at least two opposite sides.

The base elements are advantageously furnished with
means for angular adjustment of flatness, such as, for
example, a swivel system.

Advantageously, the modular trays have, in plan, an
essentially square shape.

The means for interlocking the modular trays are
advantageously elastic interlocking reliefs arranged on the
outer sides of the trays.

The bottom of the modular +trays is preferably
corrugated and the calibrated holes are situated at the
high points of these corrugations.

The modular trays advantageously have cropped or
rounded corners.

Certain modular trays may advantageously be furnished



10

15

20

25

30

WO 2010/040701 PCT/EP2009/062873

with a vertical stack for air circulation.

The modular trays are advantageously prefilled at the
factory with a substrate for vegetation, and even
prestocked with vegetation.

Another subject of the invention 1is a method for
covering a sealed roof with a plant mat comprising the
following operations:

- geometric recording of the roof to be covered;

- determination of a layout plan;

- installation of height-adjustable base elements

comprising a head;

- leveling of the heads of the base elements so that

these heads determine at least one common plane;

- placement of grating elements placed in an adjacent

manner on the heads of these base elements;

- adjacent placement of modular trays comprising a

polygonal bottom pierced with calibrated holes and

substantially flat sides on the surface of the
grating;

- reversibly securing each modular tray with at least

two of the adjacent trays;

- causing the air space extending beneath the grating

to communicate with the outside air (advantageously by

arrangement of at least two stacks).

According to a first advantageous embodiment, the base
elements are placed on a roof that i1s substantially
horizontal.

According to another advantageous embodiment, the base
elements are placed on an inclined roof, the height of the
base elements being stepped so that the heads of these base
elements determine a plurality of common planes stepped in

terraces.

Brief description of the figures

These aspects and other aspects of the invention will
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be clarified in the detailed description of particular

embodiments of the invention, reference being made to the

drawings of the figures, in which:

Fig. 1 is a schematic view in section, in elevation, of a
roof according to the invention
Fig. 2 is a plan view, with successive cutaways, of the

system of Fig. 1, illustrating the wvarious steps
in installing the system.

Fig. 3 1is a wview of another embodiment, given as an

example.

Fig. 4 is a schematic wview in section, in elevation, of a

covering system comparable to Fig. 1, with insulation.

Fig. 5 is a schematic wview in section, in elevation, of a

particular embodiment for the planting of large-dimension

plants.

Fig. 6 is a schematic wview in section, in elevation, of a

detail of a particular embodiment of a tray of the

invention.

Fig. 7 is a schematic view in section, in perspective, of

another detail of a particular embodiment

The figures are not necessarily drawn to scale. Usually,

similar elements are marked with similar reference numbers

in the figures.

Detailed description of particular embodiments

The description will be given with reference first of
all to Figs. 1 and 2 which illustrate both the system and
its application.

It begins with a flat initial roof usually formed of a
concrete shell 2. This roof is covered with a sealing layer
4 consisting of a continuous polymer coating, roofing, with
a layer of zinc, etc. which it is essential to protect from
any damage (friction, piercing or other damages). For this
purpose, after the precise dimensions of the roof to be

covered have been determined, a calculation of the layout
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of the wvarious modular elements forming the system is made
at the factory or in a workshop. The layout makes it
possible to calculate the number of modular shapes, sguares
for example, necessary to cover a given surface area.

Base elements 6 are then distributed, depending on the

plan obtained and the loads to be absorbed, over the whole
roof to be covered. This distribution is not critical,
because at this stage positioning differences are perfectly
tolerated.
The base elements 6 offer a large base 8 so as to prevent
punching holes in the sealing layer and so as to distribute
the weight they support over a large surface area. Then,
for example with the aid of a laser level, a reference
plane 10 is established and the heads 12 of all the base
elements 6 are adjusted. The latter are furnished with an
adjustment element 14 (in this instance, a thread) making
it possible to change its height, and a means for angular
adjustment of flatness 16 (in this instance a swivel 16).
Then grating elements 18 are placed on the base elements 6.
The prior adjustment of the heads 12 to the reference plane
and the presence of the swivels 16 ensure a perfect
flatness of the grating 18, irrespective of the initial
state of flatness of the roof 2 (an important advantage).

The grating 18 is preferably a grid, for example made
of galvanized steel, or any other durable element
satisfying the standards and specifications (polymer,
impregnated wood, etc.), allowing the water to flow freely
and capable of withstanding the weight of the green roof,
the wvolume of rainwater and the operating loads such as
maintenance, wind, snow, etc. which may furthermore be
determined precisely by calculation.

One of the advantages associated with the use of a
metal grating is that such a grating contributes to the

electromagnetic “shielding” of the building (the Faraday
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cage effect).

After the grating 18 has been installed, there comes
the placing, according to the preestablished layout plan,
of trays 20 containing a substrate 22 for vegetation, or
even already provided with vegetation 24. The weight of the
modular trays 20 and their dimensions are calculated so
that they can be handled by one man. Typically, the trays
20 are squares with sides of 30 to 50 cm. The advantage of
this system is that, up to installation, all the elements
that it comprises may be produced in the workshop or at the
factory, that 1is to say sheltered from the atmospheric
elements and benefiting from maximum ergonomic surroundings
(working surfaces at convenient height, sophisticated tools
within reach). This gives a modularity and a degree of
industrialization of close to 95% of the elements of the
system. This also saves time during installation: great
ease and speed of use of the elements that are positioned
in the dry without particular tools or technology.

It will be noted that this standardization affects
only the elements forming the base and that it leaves total
freedom of expression to the owner of the building
concerned or to its garden designer.

The trays 20 comprise a corrugated bottom 26, pierced
with openings 28 designed to drain away the surplus of
rainwater. These holes 28 are covered with a textile sheet
30 (felt, canvas, tulle, etc.) filtering the particles of
substrate that are likely to be carried away. The holes 28
are placed on the upper portion of the corrugations of the
bottom, so as always to leave in the hollows a reserve of
humidity favoring the development of the vegetation 24. The
calibration of the holes 28 makes it possible, in the event
of sudden storm showers, to slow down the passage of the
excess water, thereby producing a buffer effect. For this

reason, the water thus collected is not poured directly
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into the drainage system, but released progressively, as
happens (or as should happen) in nature. Conseguently, it
is possible to limit the dimensions of a reservoir-buffer
required by certain authorities in the drainage systems of
certain buildings. If there were to be a downpour defying
all predictions, a very simple system for bypassing the
calibrated holes 1s also provided: it 1is ©possible in
particular to design the modular trays with rounded corners
or even cropped corners. According to another option,
secondary holes 29 may be arranged in the upper portion of
the side walls of the trays so as to serve as an overflow
in the event of heavy rain. These holes may simultaneously
be used for handling the trays, i1f necessary with the aid
of an appropriate tool 31 (see Fig. 6). In this way, if the
water level tends to pass over the top of the modular
trays, the excess water finds natural drainage paths which
make it possible to carry it directly to the service space
32 through the grating.

One of the essential features of the present system
relates to the presence, beneath the modular trays, of a
service space 32, the advantages of which will be revealed
below. Care is taken, during installation, to arrange at
least one inlet and one outlet for the air trapped in this
service sgpace 32. To do this, it i1is possible either to
leave empty spaces in the mesh network of the trays 20, or
to incorporate trays comprising a preformed stack placing
the service space 32 in communication with the outside air.
This produces an outlet for excessive heat during
heatwaves, because of the air circulation in the underlying
service space. This ventilated space moreover improves the
heat insulation of the building both in summer (increased
comfort for the apartments beneath the roof and possible
reduced air-conditioning costs) and in winter (reduced

heating costs by restricting the rate of ventilation of the
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service space).

One advantage associated with the design of the
service space 1is that it promotes turbulent air flows in
this service gspace resulting in good evacuation of heat
during summer. The presence of automatic watering
(sometimes legally obligatory) contributes to an
evaporation-transpiration effect, a means of economic and
natural air conditioning.

This therefore gives an excellent ecology rating for
the assembly and total recyclability of the materials used.
Specifically, the trays can be made of recyclable plastics
such as polypropylene or high density polyethylene.

Another advantage of this ventilated service space 32
is that it completely separates the plants from the sealing
layer. Specifically, it is known, with conventional
systems, that rootlets manage to grow through the openings
or interstices between the trays, searching for nutrient
elements. Coming into contact with the sealing layer, these
rootlets take advantage of the slightest weakness in the
structure of this layer to insert themselves therein,
drilling holes. In the case of the invention, on reaching
the ventilated space 32 (furthermore swept by turbulent air
flows, as indicated above), these rootlets dry out and
their progression is stopped. It is therefore possible,
without problems, to include in the plant covering 24 of
the system of the invention varieties of plants with a root
system that is more “aggressive” than with conventional
roof coverings. Consequently, the architect or landscaper
can envisage more original designs.

Moreover, it is known, in the conventional systems,
that the substrate and organic debris progressively
accumulates beneath the trays and/or in line with the lines
at which they join. This debris forms an ideal support for

new roots and rootlets. In the case of the system of the
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invention, such debris falling into the service space is
easily carried away during the first shower to a low point
of the original roof.

It will be noted moreover that, although the roof
itself, by definition, must comprise a “low point” which
allows the rainwater or irrigation water to drain away, it
is essential that the grating is placed on a strictly
horizontal reference plane. Specifically, in this case, the
water percolates vertically through the substrate layer and
thereby contributes to active urban depollution.

Urban pollution (COy, sulfurated compounds,
nitrogenous compounds) 1s particularly well absorbed via
rain by a certain number of plants well known to
specialists. Vertical percolation associated with a high
rate of oxygenation (from above as well as via the service
space) constantly purifies the air drawn through the
substrate.

The water drawn vertically itself undergoes optimal
filtration (with no bypass due to run-off). The water thus
filtered has a lower pollution coefficient and consequently
reduces the work of the wastewater treatment plants.

Another known disadvantage of the conventional green
coverings lies in the impossibility of precisely locating
any leaks, and, even more so, of repairing them.
Specifically, in the event of a leak, the water can meander
wherever it wants beneath the trays and appear suddenly at
a point wvery distant from the leak. Consequently, it is
necessary to move a large number of elements in order to
carry out the repair. Consequently, a good number of “water
damage” insurers refuse to ensure buildings with a green
roof. The situation is entirely different in the case of
the system of the invention. BRecause of the use of base
elements, the risk of leaks 1is drastically reduced.

Moreover, the “thermal break” engendered by the wventilated
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space reduces the temperature differences, and consequently
the stresses due to expansion to which the sealing layer is
subjected. Finally, in the event of a leak, it 1is
sufficient to move the modular trays 20 situated in line
with the defect that is found and the corresponding grating
elements 18 in order to gain direct and easy access to the
sealing layer.

The design of the present system also gives it
improved sound-insulation gualities wvia the solid-space-
solid decoupling effect.

Because of the (relative) lightness of the structure
of the system of the invention, the trays must be fixed
together in order to withstand the wind, and even tornadoes
(in the event of a tornado, a wvacuum 1s created which
literally sucks the roof elements upward). In most of the
existing systems, the trays are secured by screws, eye-
bolts or other elements, which means that removal tools
have to be used. It is usually a burdensome Jjob, all the
metal parts wusually being rusted and corroded after a
prolonged period in a wet substrate. In the present case,
use 1is preferably made of assembly by elastic interlocking
or reversible clipping. Such an assembly is shown
schematically in Fig. 1. The facing sides 34 of a square
tray 20 each comprise two protrusions determining between
them a groove 36. The other two facing sides 34 comprise a
rib 38. When two trays have to be Jjuxtaposed, one of the
trays 1s pivoted through 90°, so that the rib 38 of the
side 34 of one nests in the groove 36 of the other. One by
one, each tray is then fixed to its four neighbors.
Therefore the system forms a single rigid surface
(advantageous against being torn by the wind, maintenance,
etc.). If it is desired to extract one particular tray 20
from this mesh network, it is sufficient to slightly

separate, with the aid of a simple tool such as a
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screwdriver, the sides 34 of this tray in order to
disconnect them from their neighbors. The corners of each
tray having no interlocking protrusions 36, 38 allow a
sufficient reserve of elasticity to make this operation a
sinecure. It goes without saying that other methods of
securing the trays may be used, such as, in particular, via
U-shaped sections, or, as shown in Fig. 3, an inverted U-
shaped gusset plate.

This system allows the installation of a green roof on
a surface inclined up to 10%. With such a slope, due to
using adjustable base elements, it is further possible to
envisage a terraced arrangement with no problems.

Another advantage associated with the ease of removing
the trays 20 1is the extreme versatility of the system,
which can be rearranged in a few days, according to the
taste of its owner: rapid inclusion of any type of plant,
substrate and additional layer (flowers, bamboo, stones,
etc.). The compositions and possibilities are infinite.

Through the additional presence of the wventilated
space 32, used this time as a service space, it also allows
the later installation of +the greatest wvariety of
additional elements such as solar sensors, lights, ponds
and even swimming pools, decorative elements, automatic
watering, terraces, micro wind turbines, etc. The presence
of a service space specifically makes it possible to easily
run and maintain easy access to the cables, pipework, etc.
required by these wvarious accessories. Moreover the
ventilated space can be accessed without great difficulty
by raising a single tray, because of the simplicity of the
fixing system. To run pipes or cables to precise points of
emergence, it 1is possible to provide in the bottom of the
trays openings to be pushed in, the sealing of the trays
being in this case preserved by the use of compression

glands, according to a technique well known to those



10

15

20

25

30

WO 2010/040701 PCT/EP2009/062873

13

skilled in the art.

It will be noted that, once the basic structure 1is
installed, it is possible to at least partly sacrifice ease
of access to the wventilated space and add an additional
layer of substrate 40, decorative elements 42, which may
comprise a pool 43 and a more voluminous plant covering 44
above the trays 20, as shown in Fig. 2, in order to obtain
a design with a more marked relief, undulating, etc.

Despite such wvariants, the decisive advantage of the
system of the invention lies in the difference between a
“ready-to-lay” modular green roof and a system laboriously
constructed on site.

Fig. 4 shows another advantageous possibility
conferred by the system and the method of the invention.

Because of the presence of the ventilated space, it is
not possible, in the calculations of the thermal
coefficient of the wall, to take account of the materials
situated above the ventilated space: the ventilated space
is considered as having the same temperature as the outside
ambient air. However, the system described here makes it
possible to very easily improve the insulation of an
existing building. It is sufficient, before the grating is
installed, to place above the sgealing layer 4 insulating
plates 46 made of a damp-resistant material such as
cellular glass, or other equivalent material. The heat
losses due to the water run-off beneath these plates should
be considered negligible relative to the gain provided by
the plates, even not Jjoined together. In addition, these
plates 46 remain easy to move in the event of a search for
a defect in the sealing layer.

Fig. 5 shows that it is possible, with the device of
the invention, to install, problem-free, plants with a
large vertical extension (bushes, shrubs and even small

trees). Such an installation would be dangerous and even
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impossible with a system as described, for example, in
WO-2007/119986. Specifically, in the event of high winds,
the force applied to the branches and foliage would subject
the tray in which such a plant was installed, and by
ricochet the whole superstructure, to a particularly
damaging torsional moment. Since, in the system of the
invention, the grating 18 1is not watertight, it may be
placed in two distinct planes o and B, as shown in Fig. 5,
which makes it possible to provide one or more deeper trays
50 placed beneath a grating 18 placed in a first reference
plane o. This or these grating elements may therefore be
anchored or ballasted separately (in the example shown in
Fig. 5, joists 52 have been used both as anchoring and
ballasting elements).

The advantage of this arrangement is to (1) hide the
stabilization device, and (2) prevent having to place a
thicker uniform layer of earth likely to form a permanent
extra load.

It will be noted also that Fig. 5 shows an embodiment
in which the roof 2 supporting the device 1is covered
externally with an insulating layer 54 supporting the
sealing layer 4.

The same principle of distinct reference planes (o, B)
makes it possible to produce terraced “gardens” on an
inclined roof.

Fig.6 displays two details of particular embodiments,
including an anchoring system fastening the trays to the
grating by hooks 56, in the case of particularly strong
winds. A hook 56 with threatened shank is inserted through
a funnel 58 placed at the center of a tray. It is then
fastened by a nut pressing a washer 60 sufficiently wide to
seal the funnel 58.

This very simple system allows a very quick

fastening/unfastening of +the trays (the hooks can Dbe
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mounted afterwards in the funnels). Fig. 6 also displays
removable handles 61 allowing an easy handling and removal
of the trays. L-shaped elastic spacers 63 resiliently
maintain a tiny space (about 1 mm) between the trays 20, so
as to take 1into account the dilatation factor of the
material of the trays 20. Trays can so withstand without
damages temperature changes of about 50°C.

Fig.7 is a detailed view of another embodiment of
fastening means for fastening together two adjacent trays.
A resilient locking strip 62 (easily displaced by a
screwdriver) holds a male strip 64 inserted in a female
slide. Through-holes 66 allow insertion of removable
handles as displayed at Fig. 6.

It will be evident to those skilled in the art that
the present invention 1s not limited to the examples
illustrated and described above. The invention comprises
each of the novel features and their combination. The
presence of reference numbers may not be considered as
limiting. The use of the term “comprises” may in no manner
exclude the ©presence o0f elements other than those

W

mentioned. The wuse of the indefinite article a” to
introduce an element does not exclude the presence of a
plurality of these elements. The present invention has been
described with reference to specific embodiments which have
a purely illustrative value and must not be considered to

be limiting.
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Claims

1.A system for <covering a roof with a plant mat

comprising a series of modular trays (20) comprising a
polygonal bottom and upwardly extending sides (34),
placed in an adjacent manner, characterized in that it
comprises

- base elements (6) comprising a head of adjustable
height capable of resting on a roof that 1is
substantially flat, covered with a sealing layer;

- an unsealed grating (18) formed of grating elements
placed in an adjacent manner on these base elements
(6) and supporting the modular trays (20);

- reversible interlocking means (36, 38) for
interlocking the modular trays (20);

the modular trays (20) being pierced with calibrated
holes (28).

. The covering system as claimed in claim 1,

characterized in that the base elements (6) comprise

means for angular adjustment of flatness (106).

. The covering system as claimed in claim 2,

characterized in that the means for angular adjustment

of flatness (16) are a swivel system (16).

. The covering system as claimed in any one of claims 1

to 3, characterized in that the modular trays (20)

have, in plan, an essentially square shape.

. The covering system as claimed in any one of the

preceding claims, characterized in that the reversible
means for interlocking the modular trays are

protrusions (36, 38) arranged on the outer sides (34)
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of the trays.

. The covering system as claimed in any one of the

preceding claims, characterized in that the bottom
(26) of the modular trays (20) i1is corrugated, the
calibrated holes (28) being situated at the high

points of these corrugations.

. The covering system as claimed in any one of the

preceding claims, characterized in that the modular

trays have cropped or rounded corners.

. The covering system as claimed in any one of the

preceding claims, characterized in that it comprises

modular trays furnished with a vertical funnel.

. The covering system as claimed in any one of the

preceding claims, characterized in that the modular
trays are prefilled with a substrate (22) for

vegetation.

The covering system as c¢laimed in c¢claim 9,
characterized in that the substrate of the modular

trays is prestocked with vegetation (24).

The covering system as claimed in any one of the
preceding claims, characterized in that it comprises
grating elements placed below a reference plane (a) on

which the other grating elements are placed.

The covering system as claimed in any one of the
preceding c¢laims, characterized in that thermally
insulated plates (46) 1insensitive to humidity are

placed above the sealing layer (4) of the roof (2).



10

15

20

25

30

WO 2010/040701 PCT/EP2009/062873

13.

14.

15.

18

A method for covering a sealed roof with a plant
mat comprising the following operations:

- geometric recording of the roof (2) to be covered;

- determination of a layout plan;

- installation of height-adjustable base elements (6)
comprising a head;

- leveling of the heads (12) of the base elements (6)
so that these heads (12) determine at least one common
plane (10);

- placement of grating elements (18) placed in an
adjacent manner on the heads (12) of these base
elements;

- adjacent placement of modular trays (20) comprising
a polygonal bottom (26) pierced with calibrated holes
(28) and upwardly extending sides (34) on the surface
of the grating (18);

- gecuring by reversible elastic interlocking each
modular tray (20) with at least two of the adjacent
trays (20);

- causing the air space extending beneath the grating

to communicate with the outside air.

The method for covering a roof as claimed in claim
13, characterized in that the base elements (6) are

placed on a roof that is substantially horizontal.

The method for covering a roof as claimed in claim
13, characterized in that the base elements (6) are
placed on an inclined roof, the height of said base
elements being stepped so that the heads (12) of said
base elements determine a plurality of common planes

stepped in terraces.



PCT/EP2009/062873

WO 2010/040701

1/7




WO 2010/040701 PCT/EP2009/062873
2/7

l 5
R 1= ) T N)
. ) (?[’\ A == 4j,—: hﬁ. ..F .N
shuial . A s T " PeTee—
1 . 1 LA J}i—""""""" TR Teayvony S NN N m



WO 2010/040701 PCT/EP2009/062873
3/7

Fig3 | ;



WO 2010/040701 PCT/EP2009/062873

23 ;,} S 3 )
S
AR SRR,
lseatitesietel :
R R

e

- = \ —
Y, 3
ST
& I = g, o o i‘{-’
Fi
o e
A ]
e
A et
A et S,
N

30
' ¢

38

J

HEERRERREROY

\ L
o ) e °

e

et 'Z‘}.‘-}; B
[ | © § 5?*{’ s
Besinletats
{o] N P
Z .

, \_
r 1
™ 16

R msﬁ; &
e
l O

/

Fig. 4

1



WO 2010/040701 PCT/EP2009/062873
57

50

5

1.

22

24

S




WO 2010/040701 PCT/EP2009/062873
6/7

3 =
|
AD)
W —
O
@]
(-
- O
ST
| O
Lo

6

63
18l

O

ig.




00000000000000000

~
e\

.......
.,
N\ .......

, (o
l\. <r KX
W © |
.N L
R

N
<o)



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2009/062873

A,
INV

CL. ASSlEISATION 0/ SUBJECT MATTER

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by c!asslllcallon symbols)

EO4F EO04D AOD1G

Documentation searched other than minimurn documentation to the extent that such documents are included in the fields searched

Efectronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2007/112145 A (COLUMBIA GREEN 1-15
TECHNOLOGIES IN [US]; CARPENTER MARK M
[US]; DUVAL RAYM)
4 October 2007 (2007-10-04)
page 1, line 11 - Tine 13
page 2, line 23 - line 25
page 5, line 7 - page 8, line 31; claims
-1,3,13,16,17,33; figures _
1,2a,2b,3-6,3a-3c,11-15
Y US 2007/079547 Al (GOLD DAVID [US]) 1-15

12 April 2007 (2007-04-12)

paragraph [0001] S
paragraph [0009] - paragraph [0011]
paragraph [0022] - paragraph [0029];
claims 1,5-7,10; figures 1,2,5

-/—

Further documents are listed in the continuation of Box C.

IE See patent family annex.

* Special categories of cited documents :

-1 A" document defining the general state of the art-whichis not _
considered to be of particular relevance

"E* earlier document but publishad on or after the international
- filing date

“L* document which may throw doubts on priority cla|m(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" documert referring to an oral disclosure, use, exhibition or
other means } i

"P* document published prior to the interaticnal filing date but
later ihan the priority date claimed

“T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory mdedymg the
invention_

“X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
merr]lts, such combination being obvious to a person skilled
in the art.

"&" document member of the same patent family B

Date of the actual completion of the international search

15 December 2009

Date of mailing of the intemational search repon

29/12/2009

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer -

Giannakou, Evangelia

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2009/062873

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

WO 2007/119986 A (GUN YUNG CONSTRUCTION CO
LTD [KR]; HONG CHAE HO [KRI])

25 October 2007 (2007-10-25)

page 1, line 6 - 1line 14

page 6, line 10 - page 10, 1ine 24

page 12, 1ine 19 - page 21, line 23;
claims 1-4; figures 1-15

GB 2 347 152 A (GARWELL PETER DAVID [GB])
30 August 2000 (2000-08-30)

page 4, Tine 21 - line 24

page 5, line 24 - line 28; figure 3

DE 94 08 936 Ul (WINTER HUBERTUS [DE])

15 September 1994 (1994-09-15)

page 4, paragraph 4; figure 2

JP 2008 184796 A (SEKISUI HOUSE KK)

14 August 2008 (2008-08-14)

abstract; figure 1

DE 37 34 334 Al (HEBEL ALZENAU GMBH & CO
[DE1) 20 April 1989 (1989-04-20)

column 3, 1ine 50 - 1ine 52 )

US 2005/229535 Al (GARNER CREG [CAT] £T AL)

-~ _20 October 2005 (2005-10-20)

paragraph [0001]
paragraph ‘[0006] — paragraph [0009]
paragraph [0059] - paragraph [0061]
paragraph [0098]; claim 1; figures
1,2,7,21,26b,37

1-15

1-15

12
15
15

1-15

Form PCT/NSA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

- Information on patent family members

International application No

PCT/EP2009/062873 -
Patent document Publication Patent family Publication
" cited in search report date member(s) date
WO 2007112145 A 04-10-2007 EP 1976373 A2 08-10-2008
JP 2009521958 T 11-06-2009
US 2007079547 Al 12-04-2007  NONE
WO 2007119986 A 25-10-2007 US 2009211186 Al 27-08-2009
GB 2347152 A 30-08-2000 NONE
DE 9408936 Ul 15-09-1994  NONE
JP 2008184796 A 14-08-2008  NONE
DE 3734334 - Al 20-04-1989  NONE
US 2005229535 Al 20-10-2005-  NONE

Form PCT/SA/210 (patent family annex) (April 2005}




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

