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FIG. 4

(57) Abstract: The panel (1) includes a frame (4) with a fabric (5) stretchable over a lower side (6) thereof. An edge (8) of the fabric (5)
is attached to a peripheral side (9) of the frame by means of a number of fastening brackets (11) distributed along the edge of the fabric.
Firstly, each fastening bracket is attached to the peripheral side at a tirst lower position (15) in which the fabric is hanging loosely under
the frame by hanging a hook-formed element (13) of the fastening brackets on a first lower protrusion (17) provided at the peripheral.
Secondly, each fastening bracket is repositioned from said first lower position to a second upper position (16) in which the fabric is
stretched over the lower side of the frame by hanging the hook-formed element of the fastening brackets on a second upper protrusion

(18) provided at the peripheral side of the frame.
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PANEL FOR A SUSPENDED CEILING OR THE LIKE AND METHOD OF MOUNTING
A FABRIC ON A FRAME OF A SUSPENDED CEILING OR THE LIKE

The present invention relates to a panel for a suspended ceiling or the like, the panel
having an upper side and a lower side and including an at least substantially rigid frame
and a fabric adapted to be stretched over a lower side of the frame and forming the
lower side of the panel, the frame having a lower peripheral edge over which the fabric
may be stretched, and an edge of the fabric being adapted to be attached releasably to
a peripheral side of the frame by means of a hook-formed element gripping over a pro-
trusion provided at the peripheral side of the frame above the lower peripheral edge of

the frame.

EP 1 559 846 A1 discloses a panel for a suspended ceiling or the like, comprising a
frame defining an open region covered by fabric. The frame is at least along portions of
its periphery provided with laterally displaceable attachment members accessible from
outside the frame for attachment of the fabric to the frame, where a lateral displacement
of said members away from the lower peripheral edge portion of the frame results in
tensioning of the fabric across the open region of the frame. However, in order to con-
veniently access the laterally displaceable attachment members for attachment of the
fabric, it is preferred to lower the panel in order to place it on a working table when
mounting the fabric. It would be difficult to mount the fabric on a frame already mounted

under a permanent ceiling in a building.

When mounting large panels for a suspended ceiling under a permanent ceiling in a
building, it is customary to build panel bodies on site by means of panel body sections
that are mounted under the permanent ceiling by means of wires. A large frame is ar-
ranged at the periphery of the panel body, and a fabric is stretched over a lower side of
the frame. However, in order to mount the fabric in prior art panels, the entire panel
composed by panel body sections and frame is lowered down on a working table by
means of the wires. After mounting the fabric, the panel is hoisted up under the perma-
nent ceiling again by means of the wires. The same procedure is followed in order to

later exchange the fabric or perform repair of the panel.

EP 338 925 A1 discloses a false ceiling comprising a tensioned sheet secured along its
edges to a support fixed to the ceiling or wall of a room of a building. The edges of the

sheet are formed as a flexible element having a V-formed cross-section and being
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adapted to be pressed into and thereby inserted through a downward open groove in
the support fixed to the ceiling or wall. When inserted, the flexible V-formed element
expands inside a hollow of the support and grips over an edge of the downward open
groove, thereby fixing the sheet to the support in a tensioned state. In order to hide the
downward open groove, a finishing profile may be fitted by gluing or the like. However,
it may be challenging to mount and tension the sheet appropriately without any result-
ing visible creases. Furthermore, either the support or the finishing profile will be visi-

ble after mounting the sheet.

DE 102 53 343 A1 discloses a stretched-foil wall or ceiling cover comprising a frame
made up of profiles whose lower section is shaped so that its free edge forms an outer
boundary of the visible foil area. The outer edge of the stretched-foil is provided with
fixation means in the form of an anchor-formed collar gripping over a flange provided
on an outer edge of the profiles of the frame. However, it may be challenging to mount

and stretch the foil appropriately without any resulting visible creases.

EP 2 322 734 A2 discloses an arrangement of lighting panels positioned close to each
other under a room ceiling. The lighting panels are connected with the room ceiling by
means of retaining elements arranged between the panels. The retaining elements
include a lowering unit at which the light elements are detachably fastened and by
means of which the panels may be lowered. A foil is stretched over the lower side of

the panels and may be tensioned by means of springs.

EP 0 597 094 A1 discloses a sheet setting-up device provided with a base portion hav-
ing a hole for slidably receiving a bulged portion formed at an outermost edge portion
of a sheet; a slit communicating with the hole and capable of receiving an edge portion
of the sheet connectingly provided to the bulged portion; a hole capable of slidably
receiving another bulged portion formed at an outermost edge portion of another
sheet; and a slit communicating with the hole and capable of receiving an edge portion

of another sheet connectingly provided to another bulged portion.

At least preferred embodiments may provide a panel of the type mentioned by way of
introduction, whereby the mounting and dismounting of large pieces of fabric on a

frame already mounted under a permanent ceiling in a building is facilitated.

Reference to any prior art in the specification is not an acknowledgement or sugges-

tion that this prior art forms part of the common general knowledge in any jurisdiction
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or that this prior art could reasonably be expected to be combined with any other piece

of prior art by a skilled person in the art.

By way of clarification and for avoidance of doubt, as used herein and except where
the context requires otherwise, the term "comprise" and variations of the term, such as

"comprising”, "comprises" and "comprised", are not intended to exclude further addi-

tions, components, integers or steps.

According to a first aspect of the invention, there is provided a panel for a suspended
ceiling or the like, the panel having an upper side and a lower side and including an at
least substantially rigid frame and a fabric adapted to be stretched over a lower side of
the frame and forming the lower side of the panel, the frame having a lower peripheral
edge over which the fabric may be stretched, and an edge of the fabric being adapted
to be attached releasably to a peripheral side of the frame by means of a hook-formed
element gripping over a protrusion provided at the peripheral side of the frame above
the lower peripheral edge of the frame, wherein: the edge of the fabric is adapted to be
attached to the peripheral side of the frame by means of a number of fastening brack-
ets distributed along the edge of the fabric; the fastening brackets are adapted to be
selectively attached to the peripheral side of the frame, firstly at a first lower position in
which the fabric is hanging loosely under the frame, and secondly at a second upper
position in which the fabric is stretched over the lower side of the frame: in the first
lower position of the fastening brackets, a hook-formed element of the fastening
brackets grips over a first lower protrusion provided at the peripheral side of the frame
and, in the second upper position of the fastening brackets, the hook-formed element
of the fastening brackets grips over a second upper protrusion provided at the periph-
eral side of the frame: and the positioning of the fastening brackets, carrying the fabric,
in their first lower position and the subsequent repositioning of these to their second
upper position on the frame may be done when the frame is already mounted under a

permanent ceiling in a building.

According to a second aspect of the invention, there is provided a method of mounting
a fabric on an at least substantially rigid frame of a suspended ceiling or the like by:
stretching the fabric over a lower side of the frame, the fabric thereby forming a lower
side of the panel: stretching the fabric over a lower peripheral edge of the frame; at-

taching an edge of the fabric releasably to a peripheral side of the frame by means of
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a hook-formed element gripping over a protrusion provided at the peripheral side of
the frame above the lower peripheral edge of the frame; and attaching the edge of the
fabric to the peripheral side of the frame by means of a number of fastening brackets
distributed along the edge of the fabric, whereby, in a first step, each fastening bracket
is attached to the peripheral side of the frame at a first lower position in which the fab-
ric is hanging loosely under the frame by hanging a hook-formed element of the fas-
tening brackets on a first lower protrusion provided at the peripheral side of the frame,
and, in a second step, each fastening bracket is repositioned from said first lower posi-
tion to a second upper position in which the fabric is stretched over the lower side of
the frame by hanging the hook-formed element of the fastening brackets on a second

upper protrusion provided at the peripheral side of the frame

In an embodiment, the edge of the fabric is adapted to be attached to the peripheral
side of the frame by means of a number of fastening brackets distributed along the
edge of the fabric, the fastening brackets are adapted to be selectively attached to the
peripheral side of the frame, firstly at a first lower position in which the fabric is hang-
ing loosely under the frame, and secondly at a second upper position in which the fab-
ric is stretched over the lower side of the frame, and, in the first lower position of the
fastening brackets, a hook-formed element of the fastening brackets grips over a first
lower protrusion provided at the peripheral side of the frame and, in the second upper
position of the fastening brackets, the hook-formed element of the fastening brackets

grips over a second upper protrusion provided at the peripheral side of the frame.

In an embodiment, the edge of the fabric may conveniently be attached by means of
the fastening brackets around the entire frame, by hanging the fastening brackets in
their first lower position in which the fabric is in a loose configuration. Subsequently,
the fastening brackets may, one at a time, be repositioned from their first lower posi-
tion to their second upper position, thereby stretching the fabric suitably. The position-
ing of the fastening brackets, carrying the fabric, in their first lower position and the
subsequent repositioning of these to their second upper position on a frame already
mounted under a permanent ceiling in a building may easily be done by hand or with a

suitable tool.

In an embodiment, each fastening bracket has a first upper end at which the hook-
formed element is arranged and a second lower end at which a support element is

arranged, and the support element is adapted to abut the frame both in the first lower
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position of the fastening bracket and in the second upper position of the fastening
bracket. Thereby, the fastening brackets may easily be attached securely to the frame

both in their first lower position and in their second upper position.

In an embodiment, the support element is adapted to, in the first lower position of the
fastening bracket, grip under an edge of the frame. Thereby, the fastening brackets
may easily be attached even more securely to the frame in their first lower position.
This may be advantageous, as substantially no stretching force from the fabric facili-

tates the attachment of the fastening brackets in their first lower position.

In an embodiment, the edge of the fabric is attached to each fastening bracket by
means of at least one spring. Thereby, a suitable permanent stretching force may be

applied to
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the fabric. Consequently, it may be ensured that the fabric is maintained suitably

stretched.

In an embodiment, the edge of the fabric is attached to the first upper end of each fas-
tening bracket by means of at least one spring. Thereby, a suitable permanent stretching
force may be applied to the fabric. Furthermore, a more stable attachment of the fas-
tening brackets to the frame may be achieved in the second upper position of the fas-

tening brackets.

In an embodiment, the edge of the fabric is attached to the at least one spring by means
of an elongated profile attached along the edge of the fabric. Thereby, the edge of the
fabric may easily be attached to the fastening bracket by sliding the elongated profile in

over the thickened area from an end of the edge of the fabric.

In an embodiment, the at least one spring is adapted to, in the first lower position of the
fastening bracket, hold an edge of the elongated profile in a groove of the fastening
bracket. Thereby, the fastening bracket and the elongated profile may be attached as a
combined unit along the edge of the fabric, thereby facilitating the mounting of the fas-

tening bracket on the frame in the first lower position.

In an embodiment, the fastening bracket is adapted to, at least in the first lower position
of the fastening bracket, guide the at least one spring in a longitudinal direction of the
fastening bracket, said longitudinal direction extending from the first upper end to the
second lower end of the fastening bracket. Thereby, a more stable attachment of the

fastening brackets to the frame may be achieved.

In an embodiment, the fastening bracket is adapted to, at least in the first lower position
of the fastening bracket, take up the at least one spring between two side walls of the
fastening bracket. Thereby, a more stable attachment of the fastening brackets to the

frame may be achieved.

In a structurally particularly advantageous embodiment, the fastening bracket is formed
from a plate material bent so that it forms a U-formed profile having a central wall and
two side walls and extending in a longitudinal direction between a first upper end and a

second lower end.
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In an embodiment, the hook-formed element is formed as a flap bent around from an

upper end of the central wall of the U-formed profile.

In an embodiment, a support element is formed as a flap bent around from a lower end

of the central wall of the U-formed profile.

In a structurally particularly advantageous embodiment, a first end of a spring is attached
to a pin extending between the two side walls of the U-formed profile at the first upper
end of the U-formed profile, and a second end of the spring is attached to an edge of an

elongated profile attached along the edge of the fabric.

In an embodiment, a groove is formed in a lower end of each of the two side walls of the
U-formed profile at the second lower end of the U-formed profile, and the edge of the
elongated profile fits into said grooves. Thereby, the at least one spring may hold the
edge of the elongated profile in the groove of the fastening bracket, and the fastening
bracket and the elongated profile may be attached as a combined unit along the edge
of the fabric, thereby facilitating the mounting of the fastening bracket on the frame in

the first lower position.

In an embodiment, the spring is adapted to hold the edge of the elongated profile in said

grooves.

In an embodiment, the edge of the fabric is attached to the fastening bracket by means
of an elongated profile gripping over a thickened area along the edge of the fabric.
Thereby, the edge of the fabric may easily be attached to the fastening bracket by sliding

the elongated profile in over the thickened area from an end of the edge of the fabric.

In a structurally particularly advantageous embodiment, the elongated profile has a tub-

ular cross-section with a longitudinally extending slit through which the fabric extends.

In a structurally particularly advantageous embodiment, the thickened area along the

edge of the fabric is formed by means of a hem with a string inside.

In an embodiment, the thickened area along the edge of the fabric is disrupted by means
of mutually spaced indentations in the edge of the fabric. Thereby, some of the elon-

gated profiles may be brought to slide in over the thickened area along the edges of the
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fabric through said indentations in the edge of the fabric. This may facilitate the mounting
of the elongated profiles on the edges of the fabric, because sliding of the elongated

profiles too long a distance along the edges of the fabric may be avoided.

In an embodiment, the thickened area along the edge of the fabric is disrupted by means
of corner indentations in the edge of the fabric at corners of the fabric. Thereby, at least
some of the elongated profiles may be brought to slide in over the thickened area along
the edges of the fabric through said corner indentations. At the same time, the corner
indentations may serve to avoid too much fabric at the corner which could otherwise

lead to undesired folds or creases impairing the desired aesthetic look.

In a structurally particularly advantageous embodiment, the frame is composed by a

number of elongated frame sections connected by means of corner sections.

In an embodiment, the edge of the fabric is adapted to be attached to the peripheral side
of the frame by means of at least two fastening brackets distributed along each elon-
gated frame section. Thereby, the mounting of the fabric on relatively large frames may
be facilitated. As mentioned above, the fastening brackets may, one at a time, be repo-
sitioned from their first lower position to their second upper position, thereby stretching
the fabric suitably. When more than one fastening bracket is employed along each elon-
gated frame section, each fastening bracket may have to carry relatively less load and
may therefore be easier to mount and to reposition from its first lower position to its

second upper position.

In an embodiment, when the fastening bracket is in its first lower position, the edge of
the fabric attached to the fastening bracket is positioned below the lower peripheral edge
of the frame. Thereby, without demounting the fabric, access may be provided to the
area above the fabric and inside the frame. This may be advantageous, for instance in
the case that a light panel is provided inside the frame. In this case, the light panel may
be serviced without demounting the fabric. Furthermore, dust on the upper side of the
fabric may be particularly visible from below when light is on, and it may therefore be
advantageous that easy access is provided to the inside of the panel so that dust may

be removed without first demounting the fabric.

The present invention further relates to a method of mounting a fabric on an at least

substantially rigid frame of a suspended ceiling or the like by stretching the fabric over
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a lower side of the frame, the fabric thereby forming a lower side of the panel, by stretch-
ing the fabric over a lower peripheral edge of the frame, and by attaching an edge of the
fabric releasably to a peripheral side of the frame by means of a hook-formed element
gripping over a protrusion provided at the peripheral side of the frame above the lower

peripheral edge of the frame.

The method is characterised by attaching the edge of the fabric to the peripheral side of
the frame by means of a number of fastening brackets distributed along the edge of the
fabric, whereby, in a first step, each fastening bracket is attached to the peripheral side
of the frame at a first lower position in which the fabric is hanging loosely under the
frame by hanging a hook-formed element of the fastening brackets on a first lower pro-
trusion provided at the peripheral side of the frame, and, in a second step, each fas-
tening bracket is repositioned from said first lower position to a second upper position in
which the fabric is stretched over the lower side of the frame by hanging the hook-formed
element of the fastening brackets on a second upper protrusion provided at the periph-

eral side of the frame. Thereby, the above described features may be obtained.

In an embodiment, each fastening bracket has a first upper end at which the hook-
formed element is arranged and a second lower end at which a support element is ar-
ranged, and the support element abuts the frame both in the first lower position of the
fastening bracket and in the second upper position of the fastening bracket. Thereby,

the above described features may be obtained.

In an embodiment, in the first step, when the fastening bracket is positioned in its first
lower position, the support element is positioned to grip under an edge of the frame.

Thereby, the above described features may be obtained.

In an embodiment, the edge of the fabric is attached to each fastening bracket by means

of at least one spring. Thereby, the above described features may be obtained.

In an embodiment, the edge of the fabric is attached to the first upper end of each fas-
tening bracket by means of at least one spring. Thereby, the above described features

may be obtained.
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In an embodiment, the edge of the fabric is attached to the at least one spring by attach-
ing an elongated profile along the edge of the fabric. Thereby, the above described fea-

tures may be obtained.

In an embodiment, the at least one spring, during the first step, in which the fastening
bracket is arranged in its first lower position, holds an edge of the elongated profile in a
groove of the fastening bracket. Thereby, the fastening bracket and the elongated profile
may be attached as a combined unit along the edge of the fabric, thereby facilitating the

mounting of the fastening bracket on the frame in the first lower position.

In an embodiment, the fastening bracket, at least during the first step in which the fas-
tening bracket is arranged in its first lower position, guides the at least one spring in a
longitudinal direction of the fastening bracket, said longitudinal direction extending from
the first upper end to the second lower end of the fastening bracket. Thereby, the above

described features may be obtained.

In an embodiment, the fastening bracket, at least during the first step in which the fas-
tening bracket is arranged in its first lower position, takes up the at least one spring
between two side walls of the fastening bracket. Thereby, the above described features

may be obtained.

In an embodiment, the edge of the fabric is attached to the fastening bracket by sliding
an elongated profile along the edge of the fabric so that the elongated profile is brought
to grip over a thickened area along the edge of the fabric. Thereby, the above described

features may be obtained.

In an embodiment, before attaching the fabric to the elongated profile, the at least one
spring is brought to hold an edge of the elongated profile in a groove of the fastening
bracket. Thereby, the fastening bracket and the elongated profile may be attached as a
combined unit along the edge of the fabric, thereby facilitating the attachment of the

fastening bracket to the fabric.

In a structurally particularly advantageous embodiment, the groove is formed in a sec-

ond lower end of the fastening bracket.
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In an embodiment, the elongated profile has a tubular cross-section with a longitudinally
extending slit in which the fabric is inserted when sliding the elongated profile along the
edge of the fabric. Thereby, the attachment of the elongated profile to the edge of the

fabric is facilitated.

In an embodiment, the elongated profile is attached to the fastening bracket by means
of at least one spring which is extended when the fastening bracket is repositioned from
its first lower position to its second upper position. Thereby, a suitable permanent
stretching force may be applied to the fabric. Consequently, it may be ensured that the

fabric is maintained suitably stretched.

In an embodiment, the thickened area along the edge of the fabric is formed by means

of a hem with a string inside. Thereby, the above described features may be obtained.

In an embodiment, the thickened area along the edge of the fabric is disrupted by means
of mutually spaced indentations in the edge of the fabric, and at least one of the elon-
gated profiles is brought to slide in over the thickened area along the edge of the fabric
through one of said indentations in the edge of the fabric. This may facilitate the mount-
ing of the elongated profiles on the edges of the fabric, because sliding of the elongated

profiles too long a distance along the edges of the fabric may be avoided.

In an embodiment, the thickened area along the edge of the fabric is disrupted by means
of corner indentations in the edge of the fabric at corners of the fabric, and at least one
of the elongated profiles is brought to slide in over the thickened area along the edge of
the fabric through one of said corner indentations in the edge of the fabric at corners of

the fabric. Thereby, the above described features may be obtained.

In an embodiment, the frame is composed by a number of elongated frame sections
connected by means of corner sections. In a structurally particularly advantageous em-

bodiment,

In an embodiment, the fabric is mounted on the at least substantially rigid frame after
the frame has been arranged in its mounted position at a ceiling. This may be advanta-
geous, for instance in the case of large panels built on site by means of several panel
sections. Thereby, the panel sections may be directly mounted on the permanent ceiling

without subsequently having to handle the resulting large panel.
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In an embodiment, the fabric is mounted on the at least substantially rigid frame by
rolling out a roll of fabric having preformed thickened areas along the edges of the fabric.
Thereby, the thickened areas along the edges of the fabric may be preformed at a fac-

tory and therefore the mounting procedure on site may be facilitated.

In an embodiment, the fabric is mounted on the at least substantially rigid frame by
placing a roll of fabric on a trolley and wheeling the trolley along the at least substantially
rigid frame as the fabric is gradually rolled out from the roll of fabric. This may facilitate
the handling of the fabric, because the fabric may be mounted on the at least substan-
tially rigid frame gradually without having to support large free-hanging parts of the fab-

ric.

In an embodiment, the fabric is mounted on the at least substantially rigid frame by firstly
attaching a first end of the fabric to a number of fastening brackets and bringing said
fastening brackets to releasably engage the peripheral side of the frame, secondly at-
taching an intermediate part of the fabric to a number of fastening brackets and bringing
said fastening brackets to releasably engage the peripheral side of the frame, and thirdly
attaching a second end of the fabric to a number of fastening brackets and bringing said
fastening brackets to releasably engage the peripheral side of the frame. This may fur-
ther facilitate the handling of the fabric, because the fabric may be mounted on the at
least substantially rigid frame gradually without having to support large free-hanging

parts of the fabric.

In an embodiment, all the fastening brackets necessary for mounting the fabric are
brought to releasably engage the peripheral side of the frame in their first lower position
before any of the fastening brackets is repositioned from its first lower position to its
second upper position. Thereby, it may be ensured that the entire fabric is correctly
placed and free for dust, before the fabric is finally tensioned and stretched over the
frame. Thereby, repetitive correctional procedures may be avoided and time may be

saved during mounting of the fabric.

In an embodiment, the intermediate part of the fabric is attached to at least some fas-
tening brackets by sliding the elongated profiles in over the thickened area along the
edge of the fabric through an indentation in the edge of the fabric. Thereby, sliding of

the elongated profiles too long a distance along the edges of the fabric may be avoided.
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In an embodiment, the first end of the fabric is the free end of fabric of a partly unrolled

roll of fabric. This may facilitate handling of prefabricated rolled-up fabric.

The invention will now be explained in more detail below by means of examples of em-

bodiments with reference to the very schematic drawing, in which

Fig. 1 is a perspective view of a prior art setup for mounting a fabric on a frame of a

panel suspended under a permanent ceiling;

Fig. 2 is a perspective and partly cross-sectional view of a setup according to the present

invention for mounting a fabric on frame of a panel suspended under a permanent ceil-

ing;

Fig. 3 is a top view of an arrangement of panels suspended under a permanent ceiling;

Fig. 4 is a cross-sectional view through the panel in Fig. 2 along the line IV-IV, illustrating

a situation after the fabric has been stretched:;

Fig. 5 is a cross-sectional view of the panel in Fig. 4, illustrating the situation before the

fabric has been stretched;

Fig. 6 is a cross-sectional view of part of the frame of the panel illustrated in Fig. 5;

Fig. 7 is a perspective and cross-sectional view of the frame of the panel illustrated in

Fig. 4, but without the fabric mounted;

Fig. 8 is a side view of the part of the frame of the panel illustrated in Fig. 7;

Fig. 9 is a cross-sectional exploded view of part of the frame of the panel illustrated in
Fig. 4,

Fig. 10 is a perspective and cross-sectional exploded view corresponding to the view of
Fig. 9;
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Figs. 11A and 11B are perspective views of a fastening bracket of the panel illustrated
in Fig. 4;

Fig. 12 and 13 are perspective views illustrating an embodiment of a corner section

connecting elongated frame sections of a frame of a panel; and

Fig. 14 is a top view of a prefabricated fabric for the panel as illustrated in Fig. 2.

Fig. 1 illustrates a prior art method for mounting a fabric 63 on a frame of a panel 60
suspended under a not shown permanent ceiling by means of wires 61. The panel 60 is
a relatively large, elongated panel which has been assembled on site by means of a
number of panel body sections as indicated. According to customary practice, a large
frame is arranged at the periphery of the panel body, and a fabric is stretched over a
lower side of the frame. However, in order to mount the fabric in such prior art panels
60, the entire panel composed by panel body sections and frame is lowered down on a
working table 62 by means of the wires 61. After mounting the fabric on the frame, the
panel 60 is hoisted up under the permanent ceiling again by means of the wires 61. The
same procedure is followed in order to later exchange the fabric or perform repair of the

panel 60.

Fig. 2 illustrates the method according to the present invention for mounting a fabric 5
on a frame 4 of a panel 1 suspended under a not shown permanent ceiling. The panel
1 is illustrated in its mounted position under the permanent ceiling; however, the fittings
or elements used for mounting are not illustrated, and furthermore, for illustrative pur-
poses, the permanent ceiling is also not illustrated. The panel may be suspended under
the permanent ceiling in any suitable way, such as by wires, brackets or the like. It is
noted that Fig. 2 illustrates only part of the panel 1. Part of the panel 1 has been cut
away along the line IV-1V. Furthermore, the opposite end of the panel 1 to the right in
the figure has been cut away. In Fig. 3, itis illustrated, seen from above, how a number
of elongated panels 1 composed by panel body sections 46 and not illustrated surround-
ing frames may be arranged under a permanent ceiling 45 of a room. For illustrative
purposes, the permanent ceiling 45 is illustrated as transparent. In the following, the
panel 1 will be described in detail, and subsequently, the method of mounting the fabric

5 on the frame 4 of the panel 1 will be described.
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Referring to Figs. 4 and 5, it is seen that the panel 1 according to the present invention
has an upper side 2 and a lower side 3 and includes an at least substantially rigid frame
4. In the illustrated embodiment, the frame 4 is mounted on and surrounds a panel body
39. The frame 4 is composed by four elongated frame sections 35 connected by means
of corner sections 36 as illustrated in Figs. 12 and 13. The elongated frame sections 35
are mounted on the panel body 39 by means of connection parts 48 of the respective
elongated frame sections 35. The panel body 39 may for instance be a sound insulating
panel, a light panel, a thermal panel or it may be left out in case the panel 1 is purely
intended to bring about an aesthetic look. In the latter case, the frame 4 may be self-
supporting and may be provided with mounting means for mounting the panel on a per-
manent ceiling. Although the frame 4 is illustrated as being rectangular, it is evident to
the skilled person that the frame 4 may alternatively have other forms, including square,

circular, oval, etc.

The elongated frame sections 35 of the frame 4 are preferably produced from extruded
aluminium profiles;, however, any suitable material could be used. The a fastening
bracket 11 is preferably produced from bent steel; however, any suitable material could

be used.

A variety of different fabrics or cloth can be used for the fabric 5 according to the specific
application and pertinent characteristics of the fabric are for instance its transparency to
light and/or sound and its fire-retarding ability. The fabric 5 could be any kind of suitable

woven material or foil such as textile or for instance fibreglass.

Referring to Figs. 12 and 13, there is illustrated an embodiment of the corner sections
36 of the frame 4 of the panels 1 according to the invention. The corner section 36
according to this embodiment is provided with extensions for insertion into the corre-
sponding profiles of the elongated frame sections 35 of the frame 4. In order to facilitate
attachment of the fabric 5 to the corner section 36, the corner section can be provided
with a groove 37 for insertion of the corner portion of the fabric 5, and this portion of the
fabric can furthermore be retained in the groove 37 by means of a resilient member 38,
for instance a piece of flexible cord of a suitable diameter. Other retaining means can of
course also be envisaged. The corner sections 36 make it possible to assemble or dis-

assemble the frame on site, which facilitates transport of the frame 4.
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Referring again to Figs. 4 and 5, it is seen that the fabric 5 is adapted to be stretched
over a lower side 6 of the frame 4, whereby the fabric 5 forms the lower side 3 of the
panel 1. The frame 4 has a lower peripheral edge 7 over which the fabric 5 is stretched,
and an edge 8 of the fabric 5 is attached releasably to a peripheral side 9 of the frame
4 by means of a hook-formed element 13 gripping over a protrusion provided at the
peripheral side 9 of the frame 4 above the lower peripheral edge 7 of the frame. It is
noted that in the stretched state of the fabric 5 illustrated in Fig. 4, the edge 8 of the
fabric 5 is positioned at an attachment position 10 located above the lower peripheral
edge 7 of the frame. Thereby, the entire frame 4 may be concealed at least substantially
in relation to a person standing on the floor of the room in which the frame is arranged.
The edge 8 of the fabric is attached to the peripheral side 9 of the frame 4 by means of
a number of fastening brackets 11 distributed along the edge 8 of the fabric 5, and the
fastening brackets 11 are adapted to be attached, in a first step, to the peripheral side
9 of the frame 4 at a first lower position 15 in which the fabric 5 is hanging loosely under
the frame 4, as illustrated in Fig. 5, and, in a second step, at a second upper position 16
in which the fabric 5 is stretched over the lower side 6 of the frame 4, as illustrated in
Fig. 4. As seen, in the first lower position 15 of the fastening brackets 11, a hook-formed
element 13 of the fastening brackets 11 grips over a first lower protrusion 17 provided
on the peripheral side 9 of the frame 4 and, in the second upper position 16 of the fas-
tening brackets 11, the hook-formed element 13 of the fastening brackets 11 grips over
a second upper protrusion 18 provided on the peripheral side 9 of the frame 4. It is seen
that in the illustrated embodiment, the first lower protrusion 17 and the second upper
protrusion 18 are formed as integral parts of an extruded profile forming the elongated
frame sections 35. However, the first lower protrusion 17 and the second upper protru-
sion 18 may have any suitable form in order for the hook-formed element 13 of the
fastening brackets 11 to grip suitably over these. Furthermore, although in the illustrated
embodiment, the first lower protrusion 17 and the second upper protrusion 18 are
formed as continuous protrusions, these may just as well be formed as a number of

separate elements distributed along the elongated frame sections 35.

As seen in Figs. 4 and 5, each fastening bracket 11 has a first upper end 12 at which
the hook-formed element 13 is arranged and a second lower end 14 at which a support
element 19 is arranged, and the support element 19 is adapted to abut the frame 4 both
in the first lower position 15 of the fastening bracket 11 illustrated in Fig. 5 and in the
second upper position 16 of the fastening bracket 11 illustrated in Fig. 4. It is noted that

the definition of the first upper end 12 and the second lower end 14 of the fastening
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bracket 11 is related to the position and orientation of the fastening bracket 11 when it
is in its second upper position or in its first lower position 16 as illustrated in Figs. 4 and
5, respectively. Furthermore, it is seen that the support element 19 is adapted to, in the
first lower position of the fastening bracket 11, grip under an edge of the frame 4. In the
illustrated embodiment, said edge is also the lower peripheral edge 7 of the frame 4.
However, said edge may in other embodiments be a separate edge arranged above the

lower peripheral edge 7 of the frame.

In the illustrated embodiment, the edge 8 of the fabric 5 is attached to the first upper end
12 of each fastening bracket 11 by means of at least one spring 25. The spring 25 may
be attached to the fastening bracket 11 at other positions, but attaching the spring 25 to
the first upper end 12 of the fastening bracket 11 may allow the fastening bracket 11 a
more stable grip when it hangs on the second upper protrusion 18 of the frame 4 as

illustrated in Fig. 4.

Furthermore, the edge 8 of the fabric 5 is attached to the at least one spring 25 by means
of an elongated profile 26 attached along the edge 8 of the fabric 5. The at least one
spring 25 is adapted to, in the first lower position 15 of the fastening bracket 11, hold an

edge 20 of the elongated profile 26 in a groove 21 of the fastening bracket 11.

Referring to Fig. 6, it is seen that the fastening bracket 11 is adapted to, at least in the
first lower position 15 of the fastening bracket 11, guide the at least one spring 25 in a
longitudinal direction of the fastening bracket 11, said longitudinal direction extending
from the first upper end 12 to the second lower end 14 of the fastening bracket 11. In
the illustrated embodiment, said guidance of the at least one spring 25 is achieved in
that the fastening bracket 11 is adapted to take up the at least one spring 25 between
two side walls 22, 23 of the fastening bracket 11. In Fig. 8 it is seen that, in the illustrated
embodiment, the at least one spring 25 is also guided between the two side walls 22,

23 in the second upper position 16 of the fastening bracket 11.

In particular in Figs. 11A and 11B it is seen that, in the illustrated embodiment, the fas-
tening bracket 11 is formed from a plate material bent so that it forms a U-formed profile
having a central wall 24 and the two side walls 22, 23 and extending in a longitudinal
direction between a first upper end 12 and a second lower end 14. When the U-formed
profile is seen in cross-section, the central wall 24 may form a bottom of the U-formed

cross-section and the two side walls 22, 23 may form the sides of the U-formed cross-
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section. Furthermore, itis seen that the hook-formed element 13 is formed as a flap bent
around from an upper end of the central wall 24 of the U-formed profile and the support
element 19 is formed as a flap bent around from a lower end of the central wall 24 of the
U-formed profile. As it is seen, the flap forming the hook-formed element 13 and the flap
forming the support element 19 are bent from the central wall 24 in at least substantially
the opposite direction in relation to the direction in which the two side walls 22, 23 are
bent from the central wall 24. Of course, the hook-formed element 13 and the support
element 19 may have different configurations than those illustrated. For instance, the
support element 19 may simply be an area or part of the central wall 24 adapted to abut
the frame 4. Furthermore, in Figs. 7 and 8 it is seen that a first end 52 of the spring 25
is attached to a pin 50 extending between the two side walls 22, 23 of the U-formed
profile at the first upper end 12 of the U-formed profile, and a second end 53 of the
spring 25 is attached to an edge 20 of the elongated profile 26 attached along the edge
8 of the fabric 5. Furthermore, in Figs. 4 to 11 it is seen that the groove 21 is formed in
a lower end of each of the two side walls 22, 23 of the U-formed profile at the second
lower end 14 of the U-formed profile, and that the edge 20 of the elongated profile 26
fits into said grooves 21. The spring 25 is adapted to hold the edge 20 of the elongated
profile 26 in said grooves 21 as seen for instance in Fig. 6. Thereby, the spring 25 is
attached to the edge 20 of the elongated profile 26 between the two side walls 22, 23 of
the U-formed profile. A cut-out 56 in each wall 23, 24 of the fastening bracket 11 may
facilitate gripping the fastening bracket 11 by means of two fingers, in particular, when
the fastening bracket has to be lifted from the first lower position 15 to the second upper

position 16.

As illustrated in Figs. 4 and 5, the edge 8 of the fabric 5 is attached to the fastening
bracket 11 by means of an elongated profile 26 gripping over a thickened area 27 along
the edge 8 of the fabric 5. The elongated profile 26 has a tubular cross-section 28 with
a longitudinally extending slit 29 through which the fabric 5 extends, and the elongated
profile 26 is attached to the fastening bracket 11 by means of at least one spring 25.
The thickened area 27 along the edge 8 of the fabric 5 is formed by means of a hem 30
with a string 31 or rod inside. The elongated profile 26 is particularly well illustrated in
Fig. 7, and the elongated profile 26 and the thickened area 27 are illustrated in cross-
section in Fig. 9. Furthermore, the connection procedure between the elongated profile
26 and the thickened area 27 is illustrated in Fig. 14.
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As is further seen in Fig. 14, the thickened area 27 along the edge 8 of the fabric 5 is
disrupted by means of mutually spaced indentations 32 in the edge 8 of the fabric 5.
Thereby, some of the elongated profiles 26 may be brought to slide in over the thickened
27 area along the edges 8 of the fabric 5 through the indentations 32 in the edge of the
fabric. This may facilitate the mounting of the elongated profiles 26 on the edges 8 of
the fabric 5, because sliding of the elongated profiles too long a distance along the edges
of the fabric may be avoided. Furthermore, the thickened area 27 along the edge 8 of
the fabric 5 is disrupted by means of corner indentations 33 in the edge 8 of the fabric 5
at corners 34 of the fabric 5. Thereby, at least some of the elongated profiles 26 may be
brought to slide in over the thickened area 27 along the edges 8 of the fabric 5 through
said corner indentations 33. At the same time, the corner indentations 33 may serve to
avoid too much fabric at the corners 34 which could otherwise lead to undesired folds

or creases impairing the desired aesthetic look.

In the illustrated embodiment, the edge 8 of the fabric is adapted to be attached to the
peripheral side 9 of the frame 4 by means of at least two fastening brackets 11 distrib-
uted along each elongated frame section 35. Thereby, the mounting of the fabric on
relatively large frames may be facilitated, as will be understood from the description of

the mounting procedure below.

Furthermore, it is seen that when the fastening bracket 11 is in its first lower position 15,
the edge 8 of the fabric 5 attached to the fastening bracket 11 is positioned below the
lower peripheral edge 7 of the frame 4. Thereby, without demounting the fabric 5, access
may be provided to the area above the fabric and inside the frame 4. This may be ad-
vantageous, for instance in the case that the panel body 39 provided inside the frame 4
is or includes a light panel. In this case, the light panel may be serviced without de-
mounting the fabric. Furthermore, dust on the upper side of the fabric 5 may be particu-
larly visible from below when light is on, and it may therefore be advantageous that easy
access is provided to the inside of the panel 1 so that dust may be removed without first

demounting the fabric 5.

Referring to Fig. 2, the method of mounting the fabric 5 on the frame 4 of the panel 1
will be described in the following. The fabric 5 is mounted on the at least substantially
rigid frame 4 after the frame has been arranged in its mounted position at a ceiling by
placing a roll 40 of fabric 5 on a trolley 41 and wheeling the trolley along the at least

substantially rigid frame 4 as the fabric 5 is gradually rolled out from the roll 40 of fabric
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5. The roll 40 is a roll of fabric 5 having preformed thickened areas 27 along the edges
8 of the fabric 5.

The fabric 5 is mounted on the at least substantially rigid frame 4 by firstly attaching a
first end 42 of the fabric 5 which is the free end of fabric of a partly unrolled roll 40 to a
number of fastening brackets 11 and bringing said fastening brackets to releasably en-
gage the peripheral side 9 of the frame 4, secondly attaching an intermediate part 43 of
the fabric 5 to a number of fastening brackets 11 and bringing said fastening brackets
to releasably engage the peripheral side 9 of the frame 4, and thirdly attaching a second
end 44 of the fabric 5 to a number of fastening brackets 11 and bringing said fastening

brackets to releasably engage the peripheral side 9 of the frame 4.

All the fastening brackets 11 necessary for mounting the fabric 5 are brought to releas-
ably engage the peripheral side 9 of the frame 4 in their first lower position before any
of the fastening brackets 11 is repositioned from its first lower position 15 to its second
upper position 16. Thereby, it may be ensured that the entire fabric 5 is correctly placed
and free for dust, before the fabric is finally tensioned and stretched over the frame 4.
Thereby, repetitive correctional procedures may be avoided and time may be saved
during mounting of the fabric 5. Subsequently, the fastening brackets may, one at a time,
be repositioned from their first lower position to their second upper position, thereby

stretching the fabric suitably.

Fig. 14 illustrates a top view of the prefabricated fabric rolled out. As it is seen, each
fastening bracket 11 and its corresponding elongated profile 26 has been mounted to
the edge of the fabric as a combined unit. Thereby, the subsequent mounting of the
fabric by mounting the fastening bracket 11 on the frame 4 in its first lower position may
be facilitated. The fastening bracket 11 and its corresponding elongated profile 26 are
held together as a combined unit by means of the at least one spring 25 which holds the
edge 20 of the elongated profile 26 in the groove 21 of the fastening bracket 11, as
illustrated for instance in Fig. 6. At this state, the at least one spring 25 is at least slightly
extended in order to provide a connection force between the fastening bracket 11 and
its corresponding elongated profile 26. Preferably, before attaching the fabric 5 to the
elongated profile 26, the at least one spring 25 is brought to hold the edge 20 of the
elongated profile 26 in the groove 21 of the fastening bracket 11. In fact, each fastening
bracket 11 and its corresponding elongated profile 26 may be delivered from the factory

as a combined unit. Thereby, the mounting procedure may be facilitated.
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During the mounting procedure, when the fastening bracket 11 is repositioned from its
first lower position 15 to its second upper position 16, the at least one spring 25 is ex-
tended as illustrated for instance in Figs. 4 and 8. Thereby, a suitable permanent stretch-
ing force may be applied to the fabric. Consequently, it may be ensured that the fabric

is maintained suitably stretched.

During the mounting procedure, the intermediate part 43 of the fabric 5 is attached to at
least some fastening brackets 11 by sliding the elongated profiles 26 in over the thick-
ened area 27 along the edge 8 of the fabric 5 through an indentation 32 in the edge 8 of
the fabric 5. Thereby, sliding of the elongated profiles 26 too long a distance along the

edges 8 of the fabric 5 may be avoided.

In the illustrated embodiments, the fastening brackets 11 are formed from a metal plate
by bending. However, alternatively, the fastening brackets 11 could be injection
moulded. In this case, suitably, the fastening brackets 11 could have a form adapted to
the different production procedure. Likewise, in the illustrated embodiments, the elon-
gated profiles 26 have the form of relatively short profiles. However, alternatively, each
elongated profile 26 could have the form of an longer profile, possibly extending over a
third of, or half of, or the entire length of an elongated frame section 35 from a first corner

section 36 to a second corner section 36.

Purely as an example, the permanent ceiling 45 illustrated in Fig. 3 could measure 30 x
60 metres, and the panels 1 could be almost 30 metres long. The elongated profiles 26
could then be 40 centimetres long each. The elongated profiles 26 could be placed al-
most abutting each other with their ends along the elongated frame sections 35, or they
could be spaced. Preferably, they are spaced by a few centimetres. However, depend-
ing on the nature of the fabric and on the stiffness of the thickened area 27, they could
be spaced longer apart from each other, such as 50 centimetres or even 1 metre or
more. The indentations 32 could for instance be positioned with a mutual spacing of
approximately 3 metres. The string 31 in the hem 30 could for instance have a diameter

of 3-4 millimetres and be a cable or wire made of polyester or glass fibre.
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CLAIMS

1. A panel for a suspended ceiling or the like, the panel having an upper side and a
lower side and including an at least substantially rigid frame and a fabric adapted to be
stretched over a lower side of the frame and forming the lower side of the panel, the
frame having a lower peripheral edge over which the fabric may be stretched, and an
edge of the fabric being adapted to be attached releasably to a peripheral side of the
frame by means of a hook-formed element gripping over a protrusion provided at the
peripheral side of the frame above the lower peripheral edge of the frame, wherein:

the edge of the fabric is adapted to be attached to the peripheral side of the
frame by means of a number of fastening brackets distributed along the edge of the
fabric;

the fastening brackets are adapted to be selectively attached to the peripheral
side of the frame, firstly at a first lower position in which the fabric is hanging loosely
under the frame, and secondly at a second upper position in which the fabric is
stretched over the lower side of the frame:

in the first lower position of the fastening brackets, a hook-formed element of the
fastening brackets grips over a first lower protrusion provided at the peripheral side of
the frame and, in the second upper position of the fastening brackets, the hook-formed
element of the fastening brackets grips over a second upper protrusion provided at the
peripheral side of the frame: and

the positioning of the fastening brackets, carrying the fabric, in their first lower
position and the subsequent repositioning of these to their second upper position on
the frame may be done when the frame is already mounted under a permanent ceiling

in a building.

2. A panel according to claim 1, wherein each fastening bracket has a first upper
end at which the hook-formed element is arranged and a second lower end at which a
support element is arranged, and wherein the support element is adapted to abut the
frame both in the first lower position of the fastening bracket and in the second upper

position of the fastening bracket.

3. A panel according to claim 2, wherein the support element is adapted to, in the

first lower position of the fastening bracket, grip under an edge of the frame.
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4. A panel according to any one of the preceding claims, wherein the edge of the

fabric is attached to each fastening bracket by means of at least one spring.

5. A panel according to claim 2 or 3, wherein the edge of the fabric is attached to

the first upper end of each fastening bracket by means of at least one spring.

6. A panel according to claim 5, wherein the edge of the fabric is attached to the at
least one spring by means of an elongated profile attached along the edge of the

fabric.

7. A panel according to claim 6, wherein the at least one spring is adapted to, in the
first lower position of the fastening bracket, hold an edge of the elongated profile in a

groove of the fastening bracket.

8. A panel according to any one of the claims 5 to 7, wherein the fastening bracket
is adapted to, at least in the first lower position of the fastening bracket, guide the at
least one spring in a longitudinal direction of the fastening bracket, said longitudinal
direction extending from the first upper end to the second lower end of the fastening

bracket.

9. A panel according to any one of the claims 5 to 8, wherein the fastening bracket
is adapted to, at least in the first lower position of the fastening bracket, take up the at

least one spring between two side walls of the fastening bracket.

10. A panel according to any one of the preceding claims, wherein the fastening
bracket is formed from a plate material bent so that it forms a U-formed profile having
a central wall and two side walls and extending in a longitudinal direction between a

first upper end and a second lower end.

11. A panel according to claim 10, wherein the hook-formed element is formed as a

flap bent around from an upper end of the central wall of the U-formed profile.

12. A method of mounting a fabric on an at least substantially rigid frame of a sus-
pended ceiling or the like by:
stretching the fabric over a lower side of the frame, the fabric thereby forming a

lower side of the panel:
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stretching the fabric over a lower peripheral edge of the frame;

attaching an edge of the fabric releasably to a peripheral side of the frame by
means of a hook-formed element gripping over a protrusion provided at the peripheral
side of the frame above the lower peripheral edge of the frame; and

attaching the edge of the fabric to the peripheral side of the frame by means of a
number of fastening brackets distributed along the edge of the fabric, whereby, in a
first step, each fastening bracket is attached to the peripheral side of the frame at a
first lower position in which the fabric is hanging loosely under the frame by hanging a
hook-formed element of the fastening brackets on a first lower protrusion provided at
the peripheral side of the frame, and, in a second step, each fastening bracket is
repositioned from said first lower position to a second upper position in which the
fabric is stretched over the lower side of the frame by hanging the hook-formed
element of the fastening brackets on a second upper protrusion provided at the

peripheral side of the frame.

13. A method of mounting according to claim 12, whereby each fastening bracket
has a first upper end at which the hook-formed element is arranged and a second
lower end at which a support element is arranged, and wherein the support element
abuts the frame both in the first lower position of the fastening bracket and in the

second upper position of the fastening bracket.

14. A method of mounting according to claim 13, whereby, in the first step, when the
fastening bracket is positioned in its first lower position, the support element is

positioned to grip under an edge of the frame.

15. A method of mounting to any one of the claims 12 to 14, whereby the edge of the

fabric is attached to each fastening bracket by means of at least one spring.

16. A method of mounting to any one of the claims 12 to 14, whereby the edge of the
fabric is attached to the first upper end of each fastening bracket by means of at least

one spring.

17. A method of mounting according to claim 16, whereby the edge of the fabric is
attached to the at least one spring by attaching an elongated profile along the edge of
the fabric.
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18. A method of mounting according to claim 17, whereby the at least one spring ,
during the first step, in which the fastening bracket is arranged in its first lower

position, holds an edge of the elongated profile in a groove of the fastening bracket.

19. A method of mounting according to any one of the claims 16 to 18, whereby the
fastening bracket, at least during the first step in which the fastening bracket is
arranged in its first lower position, guides the at least one spring in a longitudinal
direction of the fastening bracket, said longitudinal direction extending from the first

upper end to the second lower end of the fastening bracket.

20. A method of mounting according to any one of the claims 16 to 19, whereby the
fastening bracket, at least during the first step in which the fastening bracket is
arranged in its first lower position, takes up the at least one spring between two side

walls of the fastening bracket.



WO 2018/007856 PCT/IB2016/054105

1112

FIG. 1



PCT/IB201

WO 2018

2/12

FIG. 2



WO 2018/007856 PCT/IB2016/054105

3/12

45

FIG. 3

/
46—



PCT/IB2016/054105

WO 2018/007856

412 o

G¢

¥ 'Ol

AR

Ll
<0
14 Au\mnmw
ge 1y, N
— / IHNV \ Vi A/.wm
i
N._w\ 4 ‘ A\_\_\
A / / "-6¢ S



WO 2018/007856

5/12

PCT/IB2016/054105

FIG. 5



WO 2018/007856 PCT/IB2016/054105

6/12

12~ (o
” N 13
23 N
25\% 17
"4
/ 7
15/25 9
26~ 14
21
27 ‘\52
g
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