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(57) Abstract: The invention relates to a structure (1) for mounting on a building wall at least one frame (50) comprising a rectan
gular frame (51) including an armature (2) made of at least two mounts (3) and at least two crossbars (4) assembled so as to form at 
least one rectangular chassis (15) adapted for receiving a frame (50), and an attachment means of at least one frame on the armature, 
each mount (3) having a central web (31) along which are provided two side wings (32, 33) including recesses for receiving the 
crossbars (4). Each crossbar (4) has a central web (40) and side wings (41, 42) including recesses for perpendicularly contacting the 
mounts (3) at the intersections between the crossbars (4) and the mounts (3) so that the wings of the mounts (3) and the crossbars 
(4) extending at the inner periphery of the rectangular chassis (15) define a protruding edge on which a frame (50) may be attached. 
The invention also relates to a wall equipped with such a structure on which are mounted frames for holding panels.

[Suite sur la page suivante]
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(57) Abrege : Structure (1) pour le montage dans une paroi d’un batiment, d'au moins un bati (50) constitue d'un cadre rectangulaire 
(51), comprenant une armature (2) constituee d'au moins deux montants (3) et au moins deux traverses (4), assembles de fat on a 
former au moins un chassis rectangulaire (15) adapte pour recevoir un bati (50) et des moyens de fixation d'au moins un bati sur 
l'armature, chaque montant (3) ayant une ame centrale (31) bordee par deux ailes laterales (32, 33) comportant des echancrures 
prevues pour recevoir les traverses (4). Chaque traverse (4) a une ame centrale (40) et des ailes laterales (41, 42) comportant des 
echancrures prevues pour venir au droit des montants (3) aux intersections entre les traverses (4) et les montants (3), de telle sorte 
que les ailes des montants (3) et des traverses (4), qui s'etendent a la peripherie interne du chassis rectangulaire (15) foment une 
bordure en saillie sur laquelle un bati (50) peut venir s'emboiter. Paroi munie d'une telle structure sur laquelle sont montes des batis 
support de panneaux.
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Structure for mounting on a building wall frames for holding panels such as 

photovoltaic panels

The present invention relates to a structure for mounting a panel-holding frame on

5 the wall of a building, such as a roof pan. The structure is applicable in particular to the 

mounting of frames for holding photovoltaic panels.

In order to equip buildings such as houses with electricity generators employing 

solar energy, sets of panels consisting of a plurality of photovoltaic cells are disposed, for

10 example, on the roofs of these buildings.

These panels generally consist of a stack of differing layers of glass, silicon, 

conductors and polymers. The sides of the generally square silicon cells can be as great as 

200 mm. The cells are connected in series then bonded between two sheets of glass or

15 between one sheet of glass and differing layers of polymer. By way of example, a module 

having a nominal voltage of 12 V is generally constructed by connecting 36 

monocrystalline or polycrystalline cells in series. These assemblies of 36 cells are then 

connected in parallel. 72 silicon cells are thus used in the case of a 24 V module. Panels of 

this type may have substantial dimensions of approximately 1 metre by 2 metres.

20

To mount the photovoltaic cells on the walls of buildings, holding frames are used, 

for example holding frames comprising a peripheral framework consisting for example of 

a hollow structure obtained by folding a metal strip. However, these frames have to be 

fixed on walls of buildings in such a way as to keep the panels in place and in such a way

25 as to be able to withstand the forces resulting from weathering. In particular, the fixing of 

the panels must be able to withstand the weight of snow or pull-out forces resulting from a 

strong wind.

Conventionally, frames of this type are arranged above the roofs of buildings, and

30 this has the drawback in particular that they are not very aesthetically pleasing.
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Furthermore, the space located between the panels and the roof can become clogged for 

example with waste such as dead leaves.

According to the present invention there is provided a structure for mounting, on a 

5 building wall, at least one frame having a rectangular framework, characterized in that it 

comprises a carcass made of at least two uprights and at least two crossbars assembled so 

as to form at least one rectangular underframe adapted for receiving said frame, the 

structure comprising fixtures for fixing said frame on the carcass, each upright and each 

crossbar having a central core and two side wings extending upwardly from said central

10 core, and the side wings of the uprights comprising recesses for receiving the crossbars, the 

central cores of the crossbars extending in the recesses of the side wings of the uprights, 

the side wings of the crossbars comprising recesses in line with the uprights at the 

intersections between the crossbars and the uprights in such a way that the side wings of 

the uprights and the crossbars, extending on the inner periphery of the rectangular

15 underframe, form a projecting border on which said frame may be fitted.

Preferably, the core of an upright comprises at least one gutter extending over the 

entire length of the upright.

20 The gutter may be delimited by at least one rib extending over the entire length of

the upright.

Preferably, the core of a crossbar comprises at least one opening intended to open 

above the gutter of an upright on which the crossbar rests.

25

Preferably, the core of a crossbar is shaped in such a way as to have, in the axial 

part thereof, at least in the region of intersection with an upright, a contact face projecting 

in the same direction as the wings.

A side wing of a crossbar may be inclined towards the interior of the crossbar in 

such a way as to allow the attachment of a frame held by the structure.

30
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The means for fixing at least one frame on the carcass comprise for example 

anchoring devices and fixing headings held by the anchoring devices and extending above 

the uprights, the anchoring devices and the fixing headings being provided in such a way

5 that the fixing headings come into contact at least with the upper face of an edge of a 

frame.

At least one fixing means may comprise a locking head in the upper part thereof, 

and the fixing beading then comprises a locking lug adapted to be clipped onto the locking

10 head.

At least one fixture may comprise a screw head in the upper part thereof, and the 

fixing beading comprises at one end thereof a screw paddle adapted to be fixed to the 

screw head by means of a screw and at the other end thereof a cover paddle comprising a

15 clipping lug adapted to be clipped onto a screw paddle.

The fixture may comprise for example of a screw body comprising a distal screw 

spindle for screwing into a structural element of the wall of a building and a proximal 

screw spindle separated from the distal screw spindle by a drive for driving the screw

20 body, and of a spacer adapted to be screwed onto the proximal screw spindle of the screw 

body, the spacer comprising a locking head or screw head.

Preferably, the fixing headings are adapted to extend on either side of a region for 

separation of two adjacent frames, in such a way as to provide tight covering of the

25 separation region of the frames.

The invention further relates to a building wall comprising a structure according to

the invention.
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The wall may form a roof pan and comprise parallel beams, the uprights of the 

structure extending along parallel beams and being fixed to said beams.

5 The wall may further comprise trays, in particular trays made of plastics material,

wood, glue-laminated timber, plywood or metal or comprising double glazing panels or 

made of a multilayer insulating material, fixed to the parallel beams below the structure.

The wall comprises for example at least one panel of photovoltaic cells fixed to a

10 frame by the structure.

The invention will now be described in greater detail but in a non-limiting manner 

with reference to the appended figures, in which:
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Fig. 1 is a perspective view of a portion of the structure for mounting, on the roof of 

a building, frame for holding electrically active panels;

Fig. 2 is an enlarged perspective view of the region of intersection of an upright 

5 and a crossbar of a carcass belonging to a structure for the mounting of panel-holding

frames on a roof;

Fig. 3 is a perspective view of the structure of Fig. 1, in which a frame is installed;

10 Fig. 4 is a perspective view of the structure shown in Fig. 1, in which at least four

frames each holding a panel are mounted;

Fig. 5 and 6 are two perspective views of a beading for fixing a frame to the frame

holding structure;

15

Fig. 7 is a sectional view of the means for fixing a frame to the carcass of Fig. 1 in 

the region of a joint between two adjacent frames;

Fig. 8 is a perspective view of a frame for holding a panel which can be mounted 

20 on the structure of Fig. 1;

Fig. 9 is a sectional view of the region of a joint between two adjacent frames.

The structure, generally designated as 1 in Fig. 1, consists of a carcass, generally 

25 denoted as 2, which consists of uprights 3 and crossbars 4, arranged in such a way as to 

form a lattice of rectangular meshes 5. The uprights 3 extend along rafters 6 of the roof

framing, each upright 3 being fixed to a rafter.

The space 7 between two adjacent rafters is obscured by a metal tray 8 of which 

30 the edges 9 rest on the rafters 6 and are kept in position by the uprights 3.

The metal trays 8 consist for example of a multilayer insulating material consisting 

of a polymer core confined between two metal sheets, for example stainless steel metal 

sheets, or galvanized steel, or optionally lacquered and galvanized steel, metal sheets.

35
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These metal trays 8 provide a degree of sealing below the panels fixed to the 

carcass 2, on the one hand, and on the other hand, provide thermal insulation when the 

panels fixed to the carcass 2 are subjected to solar radiation and can therefore heat up 

and consequently heat the atmosphere below the lower surface thereof.

5

These trays may consist of other materials such as plastics materials, wood, glue- 

laminated timber or plywood.

In the case of glass sheets, the trays may consist of double glazing.

10

The uprights 3 are fixed to the rafters by fixing means 10 arranged between two 

crossbars 11 arranged at the joint between a crossbar and an upright.

The fixing means 10 and 11 comprise bodies which are screwed into the rafters 6, 

15 onto which bodies spacers 12 and 13 may also be screwed, in order to hold means for the 

fixing of frames on the carcass. These fixing means and these spacers will be described

in greater detail hereinafter.

As can be seen more clearly in Fig. 2, an upright 3 is a profile which comprises a 

20 central core 31 bordered by two vertical wings 32 and 33. The central core 31 comprises a 

central rib 34 projecting towards the top of the upright, i.e. in the direction in which the two 

side wings 32 and 33 extend. The central rib 34 is delimited by two side ribs 35 and 36 

which extend in the opposite direction to the central rib. These two side ribs 35 and 36, 

also delimited by side wings 32 and 33 respectively, form gutters for the drainage of water

25 which might result from the infiltration of rainwater. The upwardly projecting central rib 34 

comprises holes 37 for receiving fixing means. As these holes are arranged in the upper 

part of the central rib 34, the water which may flow in the gutters 35 and 36 cannot 

penetrate through the holes 37. The side wings 32 and 33 comprise recesses 38 and 39 

for receiving crossbars 4 in the joining regions between the uprights and the crossbars.

30 These recesses are spaced regularly along the uprights at distances adapted in such a 

way that the meshes 5 delimited by the uprights and the crossbars can receive frames.

The crossbar 4, perpendicular to the upright 3, is also a profile comprising a 

central core 40 bordered by two side wings 41 and 42. The side wings 41 and 42

35 comprise recesses 43 and 44 arranged in the region of the joint between a crossbar and 

an upright. The central core of the crossbar 40 is shaped in such a way as to have two
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ribs 45 and 46 projecting on the lower part of the crossbar and intended to form gutters to 

receive water which might infiltrate below panels held by the carcass or condensation. 

The two ribs 45 and 46 form gutters comprising openings 47 consisting of breaks located 

above the gutters 35 and 36 of an upright in the region of the joint between the crossbar 4

5 and the upright 3. These openings are intended to allow the drainage of water collected in 

the gutters 45 and 46 of the crossbar so as to cause it to drain in the gutters 35 and 36 of 

the uprights, which are oriented in the direction of the rafters of the framing of a roof. The 

breaks 47 comprise tongues 48 which project below the lower face of the crossbar and 

which can be embedded in the upright in order to lock the crossbar relative to the upright

10 and to ensure that they are assembled orthogonally.

At the joint between the crossbar 4 and the upright 3, the crossbar is fixed to the 

upright via a fixing means 11 comprising a spacer 13 which acts as a nut allowing the 

crossbar 4 to be clamped against the upright 3. This fixing means will be described in

15 greater detail hereinafter.

The wing 42 of the crossbar 4, to be arranged in the upstream part of the carcass, 

is perpendicular to the core 40 of the crossbar 4. The wing 41 is located in the 

downstream part of the carcass and is inclined towards the inside of the crossbar 4.

20

Owing to the arrangement of the recesses 43, 44 provided in the wings 41, 42 of 

the crossbar, in such a way that the side wings of the uprights and the crossbars 

constitute an upwardly projecting border extending on the inner periphery of each mesh 5, 

bearing in mind that the wings 32 and 33 of the upright rise to a sufficient height to extend

25 above the core of the crossbars 4. Thus, each mesh 5 delimited by two adjacent uprights 

and two adjacent crossbars constitutes an underframe 15 on which a frame for holding a 

panel can be arranged.

Referring to Fig. 3, a frame, designated generally as 50 and intended to receive a

30 panel (not shown in the figure), consists of a framework 51 comprising end uprights 52 

and 53 and side uprights designated as 54 and 55 and having a trapezoidal cross-section. 

This frame is fitted on the projecting border which extends on the inner periphery of the 

central opening of an underframe 15. The upper end upright 52 fits along the wing 41 of a 

crossbar 4 which is folded inwards and thus engages the upper end upright 51. The three

35 other uprights 53, 54 and 55 are placed parallel to the side wings 32, 33 and 42 of the 

differing uprights and crossbars which form the underframe.
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Fig. 4 shows four frames 50A, 50B, 50C, 50D which support panels 60A, 60B, 

60C, 60D respectively, mounted on the structure consisting of the uprights 3 and 

crossbars 4, arranged in such a way as to form rectangular paving.

Two adjacent frames 50A and 50B arranged side by side horizontally, parallel to 

the crossbars 4, are separated by a space or separation region 61 which extends above 

an upright 3. This separation region 61 is covered by a fixing beading 62 which is held by 

the anchoring devices 10 and 11 arranged along the upright 3.

Each fixing beading is of a length slightly greater than the length of a side of a 

framework 50A or 50B, and all the spaces located between two adjacent frameworks and 

extending parallel to uprights 3 are covered by fixing beadings 62.

Referring to Fig. 9, flexible elastomeric seals 621 are arranged between the 

uprights of the frame 60A and 60B.

This provides a seal along the regions of the vertical joints between adjacent

panels.

Furthermore, a rigid seal 341 fills the space between the central rib 34 of the 

upright 3 and the rafter 6 in order to avoid condensation phenomena.

A fixing beading 62 is shown in greater detail in Fig. 5 and 6.

The fixing beading, designated generally as 62 in Fig. 5, includes a longitudinal 

body 63 comprising a central rib 64 intended to provide high rigidity. The body 63 of the 

fixing beading ends at one of the ends thereof in a screw paddle 65 comprising a seat 66 

for receiving a screw head, the seat 66 comprising a central hole 67 for the body of a 

screw to pass through.

The other end of the fixing beading 62 comprises a covering and locking paddle 68 

for covering the screw paddle of an adjacent fixing beading.

Referring to Fig. 6, the fixing beading 62 comprises on the upper face thereof two 

locking lugs 70 comprising stirrups 71 adapted to be able to be fixed by clipping to the
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locking heads 80 of spacers 12 of fixing means 10 for fixing an upright 3 on a beam 6 

(these fixing means being visible in Fig. 7).

As can also be seen in Fig. 7, the screw paddle 65 is fixed via a screw 90, which is 

5 screwed onto the screw head 91 of a spacer 13 of a fixing means 11 of an upright and a 

crossbar located at the joint between the upright and the crossbar. Referring to Fig. 7, the 

locking paddle 68' of a beading 62' extending the beading 62 covers the fixing paddle 65 

of the beading 62. The covering and locking beading 68' comprises in the lower part 

thereof a lug 68Ά which is clipped onto the end of the screw paddle 65 of the other

10 beading. It will be noted that the beading 62, the screw paddle of which is covered by the 

covering and locking paddle 68' of the beading 62', is located downstream from the 

beading 62' relative to the slope of the roof, in such a way as to provide a good seal. In 

fact in this arrangement, when the rainwater falls onto the roof and drains, it drains in the 

direction from upstream to downstream and thus at the joint between the beading 62’ and

15 the beading 62, the water initially flows on the beading 62' then passes onto the covering 

paddle 68' and subsequently flows on the body of the beading 62. Thus, the rainwater 

does not penetrate into the corresponding holes when the fixing screw 90 passes through.

The fixing means 10 and 11 each include a screw body 100 comprising a distal

20 screw spindle 101 which is screwed into the rafter 6 and a proximal screw spindle 102 

onto which a spacer 12 or 13 is fixed by screwing.

When the fixing means is a fixing means 10 arranged between two crossbars, the 

spacer 12 comprises a locking head 80.

25

When the fixing means is a fixing means 11 arranged at the joint between a 

crossbar and an upright, the spacer 13 comprises a screw head 91.

The proximal and distal screw spindles 101 and 102 are separated by a rotational

30 drive means 103 which consists of a hexagonal screw head.

It will be noted that the screw bodies 100 are screwed into the rafters 6 by passing 

through the holes 37 provided in the core of the upright 3, in such a way that the drive 

heads 103 of the screw bodies 100 come into contact with the upper face of the central rib

35 31 of the upright 3. In the region of the joint between an upright 3 and a crossbar 4, the

crossbar 4 is then fitted onto the proximal part 102 of the screw body 100 which passes
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through a hole 49 provided in the core of the crossbar. A screw head 91 for receiving the 

screw 90 for fixing the screw paddle 65 of the fixing beading 62 is screwed onto the 

proximal screw spindle 102 and thus clamps the crossbar against the screw head 103.

5 In the regions located between two crossbars, a spacer 12 comprising a locking

head 80 is screwed directly onto the proximal screw spindle 102 of the fixing means 10. 

Furthermore, a washer 104 is arranged between the driving head 103 of the screw spindle 

and the spacer 12 in such a way as to form a contact face for the side upright of a 

framework fixed onto the carcass. This washer has a thickness equal to the thickness of

10 the sheet forming the crossbar, in such a way that the upper face of the washer is at the 

same level as the upper face of the core of a crossbar. Thus, the framework is contacted 

flatly on the four sides thereof.

As was mentioned, the seal between two adjacent frameworks is provided by

15 fixing headings which simultaneously allow a seal and fixing of the frames on the support 

structure. By contrast, the seal between two adjacent frames 50A and 50D arranged in a 

column parallel to rafters is provided by way of a side wing 61A provided on the upright of 

the frame 50A arranged downstream. This wing 61 A, which extends outside the frame 

50A, overlaps the upright of the frame 50D located downstream from the frame 50A. This

20 overlap provides a seal in the same way as roof tiles which overlap one another.

A frame adapted for this use is shown in Fig. 8. This frame 80 consists of a 

peripheral structure 81 comprising four uprights 82, 83, 84 and 85. The four uprights 

comprise, in the upper, inner part thereof, a groove 86 for receiving a panel. An upright 84

25 comprises a side wing 87, extending towards the outside at the upper part of the 

framework at a sufficient height to be adapted to the opposite upright of an adjacent 

framework.

The frameworks which have just been described may be produced by folding one

30 or more metal strips, which are cut in an appropriate manner, then folded and finally 

assembled by welding. This method of production makes it possible to obtain particularly 

light and rigid frameworks. They are also hollow. Thus, when they are to receive 

electrically active panels such as photovoltaic panels, the circuits for electrically linking the 

panels to one another and to an external circuit can be concealed in the inside of the

35 hollow uprights.
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The structure which has just been described may be used in particular to install 

photovoltaic panels into a building roof. In this case, as the structure is mounted directly on 

the rafters, the set of photovoltaic panels is integrated into the roof. Means known per se

5 are intended to provide a seal between the roof itself and the panels of photovoltaic cells, 

in such a way that rain does not penetrate under the panels at the joint between the roof and 

the photovoltaic panels.

A structure of this type may also be used to fix photovoltaic panels, or, more 

10 generally, electrically active panels, on a building wall, such as a wall which may be 

vertical. In this case, the uprights are fixed to the structure of the wall. This structure of the 

wall may consist of beams or concrete into which the fixing means of the uprights can be

screwed.

15 Throughout this specification and the claims which follow, unless the context

requires otherwise, the word "comprise", and variations such as "comprises" and 

"comprising", will be understood to imply the inclusion of a stated integer or step or group 

of integers or steps but not the exclusion of any other integer or step or group of integers or 

steps.

20

The reference in this specification to any prior publication (or information derived 

from it), or to any matter which is known, is not, and should not be taken as an 

acknowledgment or admission or any form of suggestion that that prior publication (or 

information derived from it) or known matter forms part of the common general

25 knowledge in the field of endeavour to which this specification relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Structure for mounting, on a building wall, at least one frame having a rectangular 

framework, characterized in that it comprises a carcass made of at least two uprights and at

5 least two crossbars assembled so as to form at least one rectangular underframe adapted for 

receiving said frame, the structure comprising fixtures for fixing said frame on the carcass, 

each upright and each crossbar having a central core and two side wings extending 

upwardly from said central core, and the side wings of the uprights comprising recesses for 

receiving the crossbars, the central cores of the crossbars extending in the recesses of the

10 side wings of the uprights, the side wings of the crossbars comprising recesses in line with 

the uprights at the intersections between the crossbars and the uprights in such a way that 

the side wings of the uprights and the crossbars, extending on the inner periphery of the 

rectangular underframe, form a projecting border on which said frame may be fitted.

15 2. Structure according to claim 1, characterized in that the core of an upright

comprises at least one gutter extending along the entire length of the upright.

3. Structure according to claim 2, characterized in that the gutter is delimited by at 

least one rib extending over the entire length of the upright.

20

4. Structure according to either claim 2 or claim 3, characterized in that the core of a 

crossbar comprises at least one opening intended to open above the gutter of an upright on 

which the crossbar rests.

25 5. Structure according to claim 4, characterized in that the core of a crossbar is shaped

in such a way as to have, in the axial part thereof, at least in the region of intersection with 

an upright, a contact face projecting in the same direction as the wings.

6. Structure according to any one of claims 1 to 5, characterized in that a side wing of

30 a crossbar is inclined towards the interior of the crossbar in such a way as to allow the 

attachment of a frame held by the structure.
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7. Structure according to any one of claims 1 to 5, characterized in that the means for 

fixing at least one frame on the carcass comprise anchoring devices and fixing headings 

held by the anchoring devices and extending above the uprights, the anchoring devices and

5 the fixing headings being provided in such a way that the fixing headings come into 

contact at least with the upper face of an edge of a frame.

8. Structure according to claim 7, characterized in that at least one fixture comprises a 

locking head in the upper part thereof, and in that the fixing beading comprises a locking

10 lug adapted to be clipped onto the locking head.

9. Structure according to claim 7, characterized in that at least one fixture comprises a 

screw head in the upper part thereof, and in that the fixing beading comprises at one end 

thereof a screw paddle adapted to be fixed to the screw head by means of a screw, and in

15 that the fixing beading comprises at the other end thereof a cover paddle comprising a 

clipping lug adapted to be clipped onto a screw paddle.

10. Structure according to either claim 8 or claim 9, characterized in that the fixture 

comprises a screw body comprising a distal screw spindle for screwing into a structural

20 element of the wall of a building and a proximal screw spindle separated from the distal 

screw spindle by a drive for driving the screw body, and of a spacer adapted to be screwed 

onto the proximal screw spindle of the screw body, the spacer comprising a locking head 

or screw head.

25 11. Structure according to any one of claims 7 to 10, characterized in that the fixing

headings are adapted to extend on either side of a region separating two adjacent frames, in 

such a way as to provide tight covering of the separation region of the frames.

12. Building wall characterized in that it comprises a structure according to any one of

30 claims 1 to 11.
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13. Building wall according to claim 12, characterized in that it forms a roof pan and in 

that it comprises parallel beams, and in that the uprights of the structure extend along 

parallel beams and are fixed to the parallel beams.

5 14. Building wall according to claim 13, characterized in that it further comprises trays

which are fixed to the parallel beams below the structure.

15. Building wall according to claim 14, characterized in that the trays are trays made 

of plastics materials or of glue-laminated timber or of plywood, or metal trays made of a

10 multilayer insulating material, or double glazing panels.

16. Building wall according to any one of claims 12 to 15, characterized in that it 

comprises at least one panel of photovoltaic cells fixed to a frame by the structure.

15 17. Structure for mounting, on a building wall, at least one frame having a rectangular

framework, substantially as hereinbefore described, with reference to the accompanying 

drawings.
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