EP 2 562 323 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 562 323 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
27.02.2013 Bulletin 2013/09

(21) Application number: 11179024.2

(22) Date of filing: 26.08.2011

(51) IntClL:

E04B 9/06 (2006:07)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Saint-Gobain Ecophon AB
260 61 Hyllinge (SE)

(72) Inventors:
e Moller, Mikael
263 54 Lerberget (SE)

¢ Persson, Torbjorn

252 86 Helsingborg (SE)
¢ Wilkens, Jan

263 39 Hoganias (SE)

(74) Representative: Akesson, Sten Jan-Ake

Awapatent AB
Box 1066
251 10 Helsingborg (SE)

(54) A suspended ceiling and a method for providing a profile for a suspended ceiling

(67)  The present invention relates to a suspended
ceiling comprising a grid (10) and at least one ceiling tile
(5), the grid (10) being formed of one or more profiles
(2,3) and being adapted to support said at least one ceil-
ing tile (5), wherein each profile (2,3) is adapted to be
supported at at least two suspension points. Said at least
one profile (2,3) of said one or more profiles comprises

in an unloaded condition at least one upwardly curved
portion, such that, in a loaded condition of said at least
one profile (2,3), said at least one profile (2,3) extends
such that a deflection of said at least one profile (2,3) is
less than a predetermined value. The invention further
relates to methods for providing a profile for a suspended
ceiling.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 562 323 A1 2

Description

Field of the invention

[0001] The presentinvention relates a suspended ceil-
ing comprising a grid and at least one ceiling tile. The
grid is formed of one or more profiles and is adapted to
support said at least one ceiling tile, wherein each profile
is adapted to be supported at at least two suspension
points. The present invention also relates to a method
for providing a profile for a suspended ceiling.

Technical background

[0002] Suspended ceilings can be installed in many
different types of buildings for various reasons, for ex-
ample to absorb sound, to reflect light, to lower the ceiling
height or to conceal installations such as cable arrange-
ments, ventilation equipment, lighting installations and
other devices arranged in the space between the sus-
pended ceiling and the ceiling structure of a building.
[0003] A suspended ceiling usually comprises a plu-
rality of ceiling tiles and a supporting structure in form of
a grid. The grid comprises profiles which support the ceil-
ing tiles. The grid often comprises main profiles which
are suspended to the ceiling structure of the building and
transverse or cross profiles which are supported by the
main profiles. The profiles usually have an inverted
T-shape. The ceiling tiles may have sound-absorbing
and/or sound-insulation properties in order to improve
the acoustic environment of the room. In order to obtain
a relatively lightweight ceiling with satisfactory sound ab-
sorption, the tiles, for instance, may be made of a com-
pressed fibre material such as mineral wool and espe-
cially glass wool.

[0004] In addition to ceiling tiles, the profiles may also
support various equipments such as lightning devices,
ventilation equipments, inspection openings, detectors,
cable trays, loudspeakers, signs, sprinklers etc.

[0005] Consequently, the profiles are subjected to a
load resulting from the weight of ceiling tiles or other
equipment supported by the profile. A load on a profile
causes deflection. The deflection is proportional to the
load and strongly depends on the span between the
points where the profile is supported. The deflection is
also undesirable due to aesthetic reasons.

[0006] The deflection is measured as the maximum
distance between the profile and an imaginary straight
line between adjacent suspension points when the profile
is in its loaded condition.

[0007] Various standards for suspended ceilings, for
example EN 13964 include requirements on the maxi-
mum deflection allowed. EN 13964 allows a deflection
(for instance measured in mm) not exceeding the dis-
tance the profile between the adjacent suspension points
(for instance measured in mm) divided by 500 (for EN
13964 class 1), or for certain premises divided by 300
(EN 13964 class 2). However, the maximum deflection
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must be less or equal to 4,0 mm according to EN 13964
class 1.

[0008] One solution suggested in order to minimise the
deflection of a loaded profile is to increase the bearing
capacity of the profile. The profile may be strengthen in
different ways, for example by increasing the material
thickness of the profile, by adding stiffening grooves to
the profile, or by adding a reinforcement bulb to a web
of the profile. Another solution provided in the prior artin
order to increase the torsional rigidity of the profile is to
fold the profile such that the web has a layered structure
and join different portions of the web of the profile by
gluing, wedging or riveting. Examples of such solutions
are found in WO 2009/087378 and in EP 2 099 983.
[0009] However, adding extra material or performing
additional steps in the manufacturing process of the pro-
file increases the cost for manufacturing each profile.

Summary of the invention

[0010] Itis an object of the presentinvention to provide
an improvement over the above described techniques
and prior art.

[0011] A further object is to provide a suspended ceil-
ing including a profile which withstands deflection better
compared to the prior art solutions.

[0012] At least some of these and other objects and
advantages that will be apparent from the description
have been achieved by a suspended ceiling comprising
a grid and at least one ceiling tile, the grid being formed
of one or more profiles and being adapted to support said
at least one ceiling tile, wherein each profile is adapted
to be supported at atleast two suspension points. At least
one profile of said one or more profiles comprises in an
unloaded condition at least one upwardly curved portion,
such that, in aloaded condition of said at least one profile,
said at least one profile extends such that a deflection of
said at least one profile is less than a predetermined val-
ue.

[0013] The predetermined value may be a maximum
allowed value according to any of existing or future stand-
ards.

[0014] Preferably, the deflection of said at least one
profile in the loaded condition is less than a distance be-
tween two adjacent suspension points of said at least
one profile divided by a factor of 300.

[0015] Preferably, the deflection of said at least one
profile in the loaded condition is less than the distance
between two adjacent suspension points of said at least
one profile divided by a factor of 500.

[0016] By an unloaded condition is meant a condition
wherein the profile is unaffected by the force of gravity
resulting from the own weight of the profile and from any
additional load in a vertical direction.

[0017] By a loaded condition is meant a condition
wherein the profile is affected by the force of gravity re-
sulting from the own weight of the profile and from any
additional load in a vertical direction. The additional load
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may be both a uniformly distributed load and/or a point
load.

[0018] By suspension points are meantapointwherein
the profile is suspended, for example suspended by an-
other profile, suspended by a suspension means, for ex-
ample a hanger, or directly to the ceiling structure of the
building by means of a fastening means.

[0019] By providing the profile with at least one curved
portion extending between adjacent suspension points,
the profile forms in its unloaded condition an upwardly
curved line in the vertical direction, i.e. as seen in a plane
perpendicular to the extension of the suspended ceiling.
When a load is applied to the profile but also by the own
weight of the profile, the profile is deformed by the load
such that it extends more or less along a straight line, or
is deflected such that the deflection is less than the dis-
tance between two adjacent suspension points of said
at least one profile divided by a factor of 300. In some
situations, if the load is light-weight compared to the ri-
gidity of the profile, the profile may even remain slightly
upwardly curved in the loaded direction. However, the
requirement that the deflection is, for example, less than
the distance between two adjacent suspension points of
the profile divided by a factor of 300 is still fulfilled.
[0020] Consequently, itis possible to calculate the cur-
vature required in the unloaded condition such that the
profile, in the loaded condition, extends such that the
deflection is less than a predetermined value, for exam-
ple the distance between two suspension points divided
by a factor of 300. The curvature in the unloaded condi-
tion of the profile is calculated such that the deflection of
the profile in the loaded condition of the profile is less
than a maximum allowed value, for example the deflec-
tion is less than the distance between two suspension
points divided by a factor of 300.

[0021] By providing a profile with an upwardly curved
portion between two suspension points in its unloaded
condition, the profile can carry an increased load. For
example, inthe unloaded condition of the profile, the max-
imum distance in a vertical direction between an upward-
ly curved portion extending between two suspension
points and an imaginary straight line extending between
the suspension points is equal to the distance between
the suspension points divided by 300. Thereby, the
curved profile can carry a load being doubled compared
to a conventionally straight profile until the maximum al-
lowed deflection is reached according to various stand-
ards such as EN 13964, ASTM C635, BS 8290 part 2,
DIN 18 168 and SS 81 51 13. By curving the profile even
more, the curved profile can carry aload being more than
doubled, still fulfilling the deflection requirement.

[0022] Consequently, the load thatthe profile can carry
before reaching the maximum deflection allowed accord-
ing to standards, for example EN 13964, is increased
when using a profile having a curved portion compared
to a conventional straight profile. A profile having an up-
wardly curved portion may therefore carry a larger load
in form of more ceiling tiles, heavier ceiling tiles, more
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additional equipment etc, before an undesired deflection
is obtained. As an example, by calculating the deflection
which would occur if the profile would not be curved for
a certain load, the profile may be curved such that the
maximum distance in mm in the vertical direction be-
tween the curved portion in its unloaded condition and
an imaginary straight line corresponds to the previous
deflection. The profile may be even more curved in order
to carry a larger load and still fulfil the deflection require-
ment.

[0023] Further, it is possible to decrease the material
thickness of the profile if the profile comprises at least
one upwardly curved portion. Thereby, the cost of the
profile can be decreased since the consumption of ma-
terial for each profile is reduced. A conventional profile
which is not curved having a decreased material thick-
ness would result in a deflection exceeding the allowed
deflection for a certain load. If the same profile is provided
with at least one curved portion, the deflection would be
below the allowed deflection if the same load is applied.
If a certain dimension is required for a profile in order to
avoid a too large deflection when a load is applied, it is
possible to diminish the dimension if a profile having at
least one curved portion is used instead.

[0024] By reducing the deflection of profiles forming a
suspended ceiling, a more aesthetically pleasing ceiling
may be formed.

[0025] A grid for supporting a suspended ceiling usu-
ally comprises main profiles which are suspended to the
ceiling structure and transverse profiles being suspend-
ed by the main profiles. The ends of the transverse profile
may be suspended by the main profiles such that the
transverse profile is extending between at least two main
profiles. If the profile having at least one upwardly curved
portion is a transverse profile, the profile in its unloaded
condition comprises an upwardly curved portion between
the two adjacent suspension points. If the upwardly
curved profile is a main profile, the main profile is curved
such that it in its unloaded condition comprises at least
one curved portion in the vertical direction between two
adjacent suspension points.

[0026] Furthermore, the grid supporting the suspend-
ed ceiling may comprise both conventional profiles and
a profile or profiles having at least one upwardly curved
portion. The profile having an upwardly curved portion
may be both a main profile and a transverse profile. Al-
ternatively, both types of profiles may comprise upwardly
curved portions.

[0027] Said at least one profile may be plastically
and/or elastically deformed in its unloaded condition. The
upwardly curved portion may be formed in alternative
ways. The upwardly curved portion may be formed by
plastically deforming the profile such that at least one
curved portionis formed. Thereby, the profile is plastically
deformed in its unloaded condition. Plastically deforma-
tion may be performed by a roll forming operation. Alter-
natively, the curved portion may be formed by elastically
deforming the profile such that at least one curved portion
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is formed. Thereby, the profile is elastically deformed in
its unloaded condition. Elastically deforming may be
achieved by introducing an internal state of stress into
the profile. As a further alternative, a combination is also
possible. The curved portion may be formed by both plas-
tically and elastically deformed such that at least one
curved portion is formed. The profile may thus be both
elastically and plastically deformed in its unloaded con-
dition.

[0028] Said at least one profile may be pre-stressed in
its unloaded condition. The at least one upwardly curved
portion may be formed by pre-stressing the profile. By
pre-stressing the profile, the profile is elastically de-
formed such that at least one curved portion is formed.
By pre-stressing the profile, an advantageous stress dis-
tribution is obtained. Tensile stress is formed at the upper
parts of the profile due to the pre-stressing condition. The
tensile stress improves the stability of the profile and re-
duces the risk of lateral-torsional buckling.

[0029] An internal state of stress may also be intro-
duced into the profile by fixing a profile having at least
one curved portion directly to the ceiling structure of the
building. As alternative to being directly fixed to the ceiling
structure, a spacing member may be arranged between
the profile and the ceiling structure. The profile is fixed
to the ceiling such that the profile extends along a straight
line, preferably parallel to the ceiling. As a consequence
ofthe curved profile being forced into a straight extension,
an internal state of stress is introduced into the profile
and the profile is thereby pre-stressed. Thus, the profile
may carry an increased load without reaching a critical
deflection. Alternatively, if the load remains the same as
for a conventional profile, the material thickness of the
profile may be reduced without reaching maximum al-
lowed deflection.

[0030] Said at least one curved portion may be con-
cavely curvedin an upward directionin the unloaded con-
dition of the profile as viewed from a side of the profile
adapted to face the interior of a room when mounted in
suspended ceiling. The curved portion is upwardly
curved in a plane perpendicular to the plane of the sus-
pended ceiling. When a load is applied to such a profile,
the profile will deflect downwards such that it forms an
essentially straight line, or deflects to a degree less than
the allowed deflection defined in standards such as EN
13964.

[0031] Said at least one profile in its loaded condition
may be elastically deformed by means of load applied
and own weight such that in a loaded condition of said
at least one profile, said at least one profile extends such
that the deflection of said at least one profile is less than
the predetermined value. For instance, the predeter-
mined value may be the distance between two adjacent
suspension points of said at least one profile divided by
a factor of 300. In the loaded condition of the profile, the
curved portion of the profile is deflected due the load
applied and the own weight of the profile.

[0032] Said at least one profile may have a curvature
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in the same direction along its entire longitudinal exten-
sion inits unloaded condition. Thereby, a single upwardly
curved portion is formed. The curved portion may be ex-
tending between two adjacent suspension points of the
profile.

[0033] Saidatleastone profile may comprise a plurality
of upwardly curved portions with respective curvature in
the same direction along a longitudinal direction of the
profile and transition portions between said upwardly
curved portions in its unloaded condition. The profile may
be supported at more than two suspension points. The
curved portions may have a uniform radius.

[0034] A radius of curvature of a first curved portion
may be different from a radius of curvature of a second
of curved portion.

[0035] Said at least one profile may be a main profile
adapted to be suspended to a ceiling structure or adapted
to be suspended by another profile. The profile may be
suspended to the ceiling structure by means of hangers.
Alternatively, at its ends, the profile may be suspended
by profiles attached to two opposite walls.

[0036] Said at least one profile may be a transverse
profile adapted to be suspended by another profile. Such
a transverse profile is normally only suspended at each
end. As an example, the end portions of an transverse
profile is resting on a first and a second main profile,
respectively, and the transverse portion has a curved por-
tion extending between the first and second main profiles
by which the transverse profile is supported in its unload-
ed condition.

[0037] Said at least one profile may be fixed directly to
a ceiling structure of a building. The profile may be in
abutment with the ceiling. By fixing the profile having at
least one curved portion directly to the ceiling structure,
an internal state of stress may be introduced into the
profile as previously described.

[0038] Said at least one profile may comprise a web
and a flange. The flange may be adapted to support said
at least one tile. For example, an edge portion of the
ceiling tile may restonthe flange. Alternatively, the ceiling
tile may be provided with a groove in which the flange is
inserted such that the profile supports the ceiling tile.
[0039] Said at least one profile may further comprise
a capping enclosing at least a portion of the flange. The
capping may be used in order to pre-stress the profile
such that at least one curved portion is formed. Further,
the capping improves the visual appearance of the grid
as seen from inside the room and hides parts of the pro-
file.

[0040] Said at least one profile may be an inverted
T-profile. The inverted T-profile includes a web extending
in a vertical direction and a flange extending in a hori-
zontal direction as seen in cross-section.

[0041] According to a second aspect of the invention,
the presentinventionis realised by amethod for providing
a profile for a suspended ceiling, comprising providing a
profile, and forming at least one upwardly curved portion
of the profile by plastically deforming at least one portion
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of the profile, such that the profile in a loaded condition
when forming part of suspended ceiling extends such
that a deflection of said at least one profile is less than a
predetermined value.

[0042] Preferably, the deflection of said at least one
profile in the loaded condition is less than a distance be-
tween two adjacent suspension points of said at least
one profile divided by a factor of 300.

[0043] Preferably, the deflection of said at least one
profile in the loaded condition is less than the distance
between two adjacent suspension points of said at least
one profile divided by a factor of 500.

[0044] Such a profile having at least one upwardly
curved portion extends in the loaded condition such that
the deflection is less than a predetermined value deter-
mined according to a standard for suspended ceilings.
Such an upwardly curved profile can carry a larger load
without resulting in a deflection exceeding the allowed
value according to various standards such as EN 13964.
Alternatively, the material thickness of the profile can be
reduced while deflection is maintained to an acceptable
level. Thereby, material consumption of the profile may
be reduced.

[0045] Consequently, itis possible to calculate the cur-
vature required in the unloaded condition such that the
profile, in the loaded condition, extends such that the
deflection is less, for example, than the distance between
two suspension points divided by a factor of 300. The
curvature in the unloaded condition of the profile is cal-
culated such that the deflection of the profile in the loaded
condition of the profile is less than a maximum allowed
value, for example the deflection is less than the distance
between two suspension points divided by a factor of 300.
[0046] According to an alternative solution to the sec-
ond aspect of the invention relating to the same problem,
the presentinventionis realised by a method for providing
a profile for a suspended ceiling, comprising providing a
profile having aweb and aflange, pre-stressing the profile
by attaching a capping to the flange, wherein the length
of the capping is less than the length of the profile.
[0047] The profile is pre-stressed by attaching the cap-
ping to the flange such that at least one upwardly curved
portion is formed. By pre-stressing the profile, the profile
is elastically deformed. The profile may form a part of a
grid for a suspended ceiling.

[0048] Such a pre-stressed profile can carry a larger
load without resulting in a deflection exceeding the al-
lowed value according to various standards such as EN
13964. Alternatively, the material thickness of the profile
can be reduced while deflection is maintained to an ac-
ceptable level. Thereby, material consumption of the pro-
file may be reduced. Further, by pre-stressing the profile,
an advantageous stress distribution is obtained. Tensile
stress is formed at the upper parts of the profile, which
improves the stability of the profile and reduces the risk
of lateral-torsional buckling.

[0049] A combination of the two methods is also pos-
sible. In such case, the profile is both plastically and elas-
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tically deformed.

[0050] The step of providing a profile may comprise
roll forming at least one sheet blank into a profile having
a web and a flange, wherein after the profile has been
provided, at least one upwardly curved portion is formed
by a second roll forming step.

[0051] The method may further comprise providing a
capping and attaching the capping to the flange. The cap-
ping may be attached to the flange after the profile has
been provided with at least one curved portion. Alterna-
tively, the capping may already be attached to the flange
before the profile is provided with at least one curved
portion.

[0052] The step of attaching the capping to the flange
may comprise folding the capping over at least a portion
of the flange.

[0053] The step of attaching the capping to the flange
may comprise folding, gluing, welding and/or riveting the
capping to the flange.

[0054] According to a third aspect of the invention, the
present invention is realised by a profile for forming part
of a grid for suspended ceiling. The profile is adapted to
be supported at at least two suspension points. The pro-
file comprises in an unloaded condition at least one up-
wardly curved portion, such that, in a loaded condition of
said profile, said profile extends such that a deflection of
said profile is less than a predetermined value.

[0055] Preferably, the deflection of said at least one
profile in the loaded condition is less than a distance be-
tween two adjacent suspension points of said at least
one profile divided by a factor of 300.

[0056] Preferably, the deflection of said at least one
profile in the loaded condition is less than the distance
between two adjacent suspension points of said at least
one profile divided by a factor of 500.

Brief description of the drawings

[0057] The present invention will by way of example
be described in more detail with reference to the append-
ed schematic drawings, which show embodiments of the
present invention.

Fig. 1 schematically discloses a suspended ceiling.
Fig. 2a discloses an inverted T-profile.

Fig. 2b discloses the inverted T-profile in fig. 2a in
cross-section.

Fig. 3 discloses the deflection of a suspended profile
in a loaded condition.

Fig. 4a discloses a curved transverse profile in an
unloaded condition.

Fig. 4bdiscloses the transverse profile infig. 4a when
being suspended.

Fig. 4c discloses the transverse profile in fig. 4b in a
loaded condition.

Fig. 5a discloses a curved main profile in an unload-
ed condition.

Fig. 5b discloses the main profile in fig. 5a when be-
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ing suspended.

Fig. 5cdiscloses the main profile in fig. 5b in aloaded
condition.

Fig. 6a discloses a curved main profile in an unload-
ed condition.

Fig. 6b discloses the main profile in fig. 6a when be-
ing suspended.

Fig. 6¢c discloses the main profile in fig. 6b in aloaded
condition.

Fig. 7a discloses a main profile having three curved
portions in an unloaded condition.

Fig. 7b discloses the main profile in fig. 7a when be-
ing suspended at three suspension points.

Fig. 7c discloses the main profile in fig. 7b in aloaded
condition.

Fig. 8a discloses a main profile having a plurality of
curved portions in an unloaded condition.

Fig. 8b discloses the main profile in fig. 8a when be-
ing suspended.

Fig. 8c discloses the main profile in fig. 8b in aloaded
condition.

Fig. 9a discloses a main profile having a plurality of
curved portions in an unloaded condition.

Fig. 9b discloses the main profile in fig. 9a when be-
ing suspended.

Fig. 9c discloses the main profile in fig. 9b in aloaded
condition.

Fig. 10a discloses a curved main profile in an un-
loaded condition.

Fig. 10b discloses the main profile in fig. 10a when
being suspended to the ceiling structure.

Fig. 10c discloses the main profile in fig. 10b in a
loaded condition.

Fig. 11 schematically discloses a roll forming proc-
ess for forming a curved portion of a profile.

Detailed description

[0058] Fig. 1, to which now is referred, shows sche-
matically a suspended ceiling 1. The suspended ceiling
1 is attached to the ceiling structure of the building. The
suspended ceiling 1 comprises a grid 10 and a plurality
of ceiling tiles 5. The grid 10 comprises one or more pro-
files 2, 3. In the shown embodiment, the grid 10 compris-
es profiles of two types; main profiles 2 extending in a
first direction and transverse profile 3 extending in a di-
rection perpendicular to the first direction. The main pro-
files 2 are suspended to the ceiling structure by means
of suspension means 4, for example hangers. In some
embodiments (not shown), the main profiles may be sus-
pended by profiles attached to two opposite walls along
the walls. The transverse profiles 3 are suspended by
the main profiles 2. Consequently, the main profiles 2
support both the ceiling tiles 5 forming the ceiling and the
transverse profiles 3, and any additional load. Such ad-
ditional load may be various equipments such as light-
ning devices, ventilation equipments, inspection open-
ings, detectors, cable trays, loudspeakers, signs, sprin-

10

15

20

25

30

35

40

45

50

55

klers etc. By load is meant both load resulting from the
own weight of the profile and applied load in form of ceiling
tiles, other profiles, additional load as described above
etc.

[0059] The ceiling tiles 5 may be made of man-made
mineral fibre, such as a compressed mineral fibre mate-
rial. More specifically, the mineral fibre material may be
mineral wool, especially glass wool. In addition to the
mineral fibre material, the ceiling tiles 5 comprise a bind-
er. The ceiling tiles 5 may further comprise at least one
surface layer.

[0060] A profile 2, 3 willnow be described in more detail
with reference to figs. 2a-b. The profile 2, 3 in figs. 2a-b
may be both a main profile and a transverse profile. The
profile 2, 3 is in the shown embodiment an inverted T-
profile, having an inverted T-shaped cross-section as
shown in fig. 2b. The profile 2, 3 has an elongated ex-
tension. The profile 2, 3 comprises a web 6, a flange 7
and a capping 8. The web 6 is extending in vertical di-
rection. The web 6 comprises a bulb 9. The flange 7 is
extending in the horizontal direction. The flange 7 is
adapted to support ceiling tiles 5. An edge portion of the
ceiling tile 5 may rest on the flange 7. Alternatively, the
ceiling tile 5 is provided with a groove in which the flange
7 is inserted such that the profile 2, 3 supports the ceiling
tile 5. The capping 8 is attached to the flange 7. The
capping 8 is extending along the flange 7. The capping
8 is folded over at least a portion of the flange 7. The
capping 8 is covering at least a surface of the flange 7
facing the room when being suspended. Thereby, the
underside of the flange 7 is not visible from the room,
only the capping 8. The capping 8 may be attached to
the flange 7 by means of folding, gluing, welding and/or
riveting the capping to the flange, or a combination there-
of.

[0061] The profile 2,3 may be producedin aroll forming
operation in which two sheets of metal is folded into a
profile 2, 3.

[0062] A load on a profile 2, 3 will cause deflection of
the profile, which is shown in fig. 3. The deflection f is
proportional to the load and strongly depends on the dis-
tance L between the points where the profile is supported.
Load includes the own weight of the profile 2, 3, ceiling
tiles 5 supported by the profile 2, 3, other profiles sup-
ported by the profile, additional loads such as lightning
devices, ventilation equipments, inspection openings,
detectors, cable trays, loudspeakers, signs, sprinklers
etc. The total load deforms the profile 2, 3 such that de-
flection of the profile 2, 3 occurs. Fig. 3 shows a conven-
tional profile in a loaded condition. In its unloaded con-
dition, the conventional profile is extending along a
straight line. In its loaded condition, the profile becomes
slightly curved as showninfig. 3. The deflection fis meas-
ured as a maximum distance f between the profile and
an imaginary straight line extending between the sus-
pension points of the profile.

[0063] Thedecisive factorhas been thatthe deflection,
for example measured in mm, should be less than a pre-
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determined value, for example less than the distance L
between the suspension points, for example measured
in mm, divided by a factor of 300, i.e. maximum allowed
deflection is f=L/300. However, according to EN13964
class 1, the maximum deflection allowed is 4 mm.
[0064] Figs.4a-4c shows a profile 3 according to a first
embodiment of the invention. The profile 3 in figs. 4a-c
is a transverse profile 3 adapted to be supported by main
profiles 2 at its ends.

[0065] In fig. 4a, the profile 3 is in its unloaded condi-
tion. The profile 3 is plastically and/or elastically de-
formed such that it is slightly curved in its unloaded con-
dition. The profile 3 thereby has one upwardly curved
portion 11 extending along its longitudinal extension. The
curved portion 11 is extending between the suspension
points 14, 15. The profile 3 has a curvature in the same
direction along its entire longitudinal extension. In this
embodiment, the profile 3 has a constant curvature along
its longitudinal extension. However, in other embodi-
ments, the profile may have a varying curvature along its
longitudinal extension. The profile 3 is upwardly curved
in a vertical direction, i.e. in a plane perpendicular to the
plane of the suspended ceiling 1 when mounted. The
profile 3 is concavely curved in an upward direction as
viewed from a side of the profile adapted to face the in-
terior of a room when mounted in a suspended ceiling.
[0066] In its unloaded condition, as shown in fig. 4a,
the profile 3 is curved such that the maximum distance
between an imaginary straight line between the end
points of the profile and the curved portion of the profile
3 is do.

[0067] Fig. 4b shows the transverse profile 3 in fig. 4a
when being suspended in a suspended ceiling 1. The
profile 3 is suspended by main profiles 2. Each end of
the profile 3 rests on a main profile 2. The load of the
own weight of the profile 3 may reduce the curvature of
profile 3 and make the profile 3 slightly more straight.
The curvature of the profile 3 may be reduced by the own
load of the profile 3 such that the maximum distance d,
between an imaginary straight line between the suspen-
sion points and the profile 3 is less than d,.

[0068] Fig. 4c shows the transverse profile 3 in a load-
ed condition when forming part of a grid 10 for suspended
ceiling 1. In the loaded condition, the load deforms the
profile 3 such that the profile assumes an essentially lin-
ear extension. The load includes the own weight of the
profile 3 and external load applied, such as weight of
ceiling tiles 5. The load deflects the profile 3 such that
the curvature becomes straightened or deflected. By es-
sentially linear extension is meant that the maximum de-
flection fis less than a predetermined value, for example
the distance L measured in mm between the two adjacent
suspension points 14, 15 of the profile 3 divided by a
factor of 300.This implies that the profile 3 in its loaded
condition may be straight, or may be slightly curved or
deflected, as long as the deflection does not exceed the
predetermined value, for example the distance L be-
tween two adjacent suspension points 14, 15 of the profile
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3 divided by a factor of 300. As long as the maximum
deflection is not exceeded, the profile 3 may be both
slightly convexly curved or slightly concavely curved in
its loaded condition. Deflection around L/400 is possible
to for the human eye to detect. By keeping the deflection
below L/500, the human eye will not detect the deflection.
[0069] As an example, the distance between the sus-
pension points for the transverse profile 3 in fig. 4c may
be 1200 mm. The maximum allowed deflection is then
1200/300=4 mm. As an example, the transverse profile
3 may be curved such that in its unloaded condition, the
maximum distance do between the profile 3 and an im-
aginary straight line extending between the ends of the
profile 3 is 4 mm. Thereby, the transverse profile 3 may
carry a load being doubled compared to a conventional
straight profile without increasing the deflection in its
loaded condition. Alternatively, it is possible to make the
profile 3 weaker while maintaining the same deflection
in its loaded condition. However, by curving the profile
even more by increasing the distance do between the
profile 3 and an imaginary straight line extending be-
tween the ends of the profile 3, the profile can carry a
load being more than doubled still fulfilling the deflection
requirement.

[0070] Figs. 5a-c discloses a profile 2 according to a
second embodiment of the invention. In figs. 5a-c, the
profile is a main profile 2 being suspended to the ceiling
structure at two suspension points 16, 17 by means of
suspension means 4. Alternatively, the main profile 2
may be supported by profiles (not shown), for example
profiles attached to two opposite walls.

[0071] Infig. 5a, the profile 2isin its unloaded condition
before being suspended to the ceiling. The profile 2 is
plastically and/or elastically deformed such that it is
slightly curved in its unloaded condition. The profile 2
thereby has one upwardly curved portion 21 extending
along its longitudinal extension. When suspended, the
curved portion 21 will be extending between two suspen-
sion points 16, 17. The profile 2 has a curvature in the
same direction along its entire longitudinal extension. In
this embodiment, the profile 2 has a constant curvature
along its longitudinal extension. However, in other em-
bodiments, the profile may have a varying curvature
along its longitudinal extension. The profile 2 is upwardly
curved in a vertical direction, i.e. in plane perpendicular
to the plane of the suspended ceiling 1. The profile 2 is
concavely curved in an upward direction as viewed from
a side of the profile adapted to face the interior of a room
when mounted in a suspended ceiling.

[0072] In its unloaded condition, as shown in fig. 5a,
the profile 2 is curved such that the maximum distance
between an imaginary straight line extending between
end points of the profile 2 and the curved portion of the
profile 2 is do.

[0073] Fig. 5b shows the main profile 2 in fig. 5a when
being suspended to the ceiling structure by suspension
means 4. The profile 2 is suspended at its respectively
ends 16, 17. The profile 2 is upwardly curved. However,
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the load of the own weight of the profile 3 may reduce
the curvature of profile 2 to some extent and make the
profile 2 more straight. The curvature of the profile 2 may
be reduced by the own load of the profile 2 such that the
maximum distance d between an imaginary straightline
between the suspension points and the profile 2 is less
than d,.

[0074] Fig. 5¢c shows the main profile 2 in a loaded
condition when forming part of a grid 10 for a suspended
ceiling 1. In the loaded condition, the load deforms the
profile 2 such that the profile 2 assumes an essentially
linear extension or deflected extension. The load in-
cludes the own weight of the profile 2 and external load
applied, such as weight of ceiling tiles 5 and of transverse
profiles 3 suspended by the main profile 2. The load de-
flects the profile 2 such that the curvature is straightened
or deflected downwards. By essentially linear extension
is meant that the maximum deflection is equal or is less
than a predetermined value, for example the distance L
measured in mm between the two adjacent suspension
points 16, 17 of the profile 2 divided by a factor of 300.This
implies that the profile 2 in its loaded condition may be
straight, or may be slightly curved, as long as the deflec-
tion f does not exceed the predetermined value, for ex-
ample the distance L measured two adjacent suspension
points of said at least one profile divided by a factor of
300. Aslong as the maximum deflection is not exceeded,
the profile 2 may be both slightly convexly curved or
slightly concavely curved in its loaded condition.

[0075] As an example, the distance between the sus-
pension points 16, 17 for the main profile 2 in fig. 4c may
be 1200 mm. The maximum allowed deflection is then
1200/300=4 mm. The main profile 2 may be curved such
that in its unloaded condition, the maximum distance d
between the profile 2 and an imaginary straight line ex-
tending between the ends of the profile 2 is 4 mm. There-
by, the main profile 2 may carry a load being doubled
compared to a conventional straight profile without in-
creasing the deflection in its loaded condition. Alterna-
tively, it is possible to make the profile 2 weaker while
maintaining the same deflection in its loaded condition.
However, by curving the profile 2 even more by increas-
ing the distance do between the profile 2 and an imagi-
nary straight line extending between the ends of the pro-
file 2, the profile can carry aload being more than doubled
still fulfilling the deflection requirement.

[0076] Figs. 6a-c discloses a profile 2 according to a
third embodiment of the invention. Infigs. 6a-c, the profile
is a main profile 2 being suspended to the ceiling structure
at three suspension points 16, 17, 18 by means of sus-
pension means 4, forexample hangers. Alternatively, the
main profile 2 may be supported by profiles attached to
two opposite walls at its ends (not shown).

[0077] Infig.6a,the profile 2is inits unloaded condition
before being suspended to the ceiling. The profile 2 is
plastically and/or elastically deformed such that it is
slightly curved in its unloaded condition. The profile 2
thereby has one upwardly curved portion 21 extending
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along its longitudinal extension. When suspended, the
curved portion 21 will be extending between three sus-
pension points 16, 17, 18. The profile 2 has a curvature
in the same direction along its entire longitudinal exten-
sion. In this embodiment, the profile 2 has a constant
curvature along its longitudinal extension. However, in
other embodiments, the profile may have a varying cur-
vature along its longitudinal extension. The profile 2 is
upwardly curved in a vertical direction, i.e. in plane per-
pendicular to the plane of the suspended ceiling 1 when
mounted. The profile 2 is concavely curved in an upward
direction as viewed from a side of the profile adapted to
face the interior of a room when mounted in a suspended
ceiling.

[0078] In its unloaded condition, as shown in fig. 6a,
the profile 2 is curved such that the maximum distance
between an imaginary straight line extending between
end points of the profile 2 and the curved portion of the
profile 2 is do.

[0079] Fig. 6b shows the main profile 2 in fig. 6a when
being suspended to the ceiling structure by suspension
means 4. The profile 2 is suspended at its respectively
ends. The profile 2 is upwardly curved. However, the load
of the own weight of the profile 2 may reduce the curva-
ture of profile 2 to some extent and make the profile 2
more straight. The curvature of the profile 2 may be re-
duced by the own load of the profile 2 such that the max-
imum distance d4 between an imaginary straight line be-
tween the suspension points and the profile 2 is less than
do.

[0080] When being suspended to the ceiling structure
but still not carrying any additional load, as shown in fig.
6b, the profile 2 may not be supported at the second
suspension point 17, due to the curvature of the profile 2.
[0081] Fig. 6¢c shows the main profile 2 in a loaded
condition when forming part of a grid 10 for a suspended
ceiling 1. In the loaded condition, the load deforms the
profile 2 such that the profile 2 assumes an essentially
linear extension or deflected extension. The load in-
cludes the own weight of the profile 2 and external load
applied, such as weight of ceiling tiles 5 and of transverse
profiles 3 suspended by the main profile 2. The load de-
flects the profile 2 such that the curvature is straightened
or deflected downwards. By essentially linear extension
is meant that the maximum deflection f is less than a
predetermined value, for example the distance L meas-
ured in mm between the two adjacent suspension points
16, 17 of the profile 2 divided by a factor of 300.This
implies that the profile 2 in its loaded condition may be
straight, or may be slightly curved, as long as the deflec-
tion f does not exceed the predetermined value, for ex-
ample the distance L measured two adjacent suspension
points of said at least one profile divided by a factor of
300. As long as the maximum deflection f is not exceed-
ed, the profile 2 may be both slightly convexly curved or
slightly concavely curved in its loaded condition.

[0082] As an example, the distance between the sus-
pension points 16, 17 for the main profile 2 in fig. 4c may
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be 1200 mm. The maximum allowed deflection is then
1200/300=4 mm. The main profile 2 may be curved such
that in its unloaded condition, the maximum distance d
between the profile 2 and an imaginary straight line ex-
tending between the ends of the profile 2 is 4 mm. There-
by, the main profile 2 may carry a load being more than
doubled compared to a conventional straight profile with-
out increasing the deflection in its loaded condition. Al-
ternatively, it is possible to make the profile 2 weaker
while maintaining the same deflection in its loaded con-
dition.

[0083] Figs. 7a-c discloses a profile 2 according to a
fourth embodiment of the present invention. The profile
2 in figs. 7a-c is a main profile 2.

[0084] Inits unloaded condition before being suspend-
ed to the ceiling, as shown in fig. 7a, the main profile 2
includes two upwardly curved end portions 21, 22 and a
downwardly curved transition portion 23 extending be-
tween said end portions. The curved end portions 21, 22
are concavely curvedinan upward directionin the vertical
plane as viewed from a side of the profile adapted to face
the interior of a room when mounted in a suspended ceil-
ing. The transition portion 23 is convexly curved in an
upward direction in the vertical plane as viewed from a
side of the profile adapted to face the interior of a room
when mounted in a suspended ceiling. The profile 2 is
adapted to be suspended to the ceiling structure at three
suspension points 16, 17, 18 by means of suspension
means 4, for example hangers. The two upwardly curved
end portions have a curvature in the same direction. The
downwardly curved transition portion has a curvature in
the opposite direction as the end portions. The radius of
curvature of the two curved end portions may be equal.
Alternatively, the radius of curvature may differ. The ra-
dius of curvature of the transition portion may differ from
the radius of curvature of the two curved end portions.
The profile 2 is elastically and/or plastically deformed
such that the two curved portions 21, 22 are formed.
[0085] In its unloaded condition, as shown in fig. 7a,
the profile 2 comprises three curved portions 21, 22, 23.
The first curved end portion 21 is extending between the
first suspension point 16 and a point adjacent the second
suspension point 17. The second curved end portion 22
is extending between the third suspension point 18 and
a point adjacent the second suspension point 17. The
second suspension point is arranged at a point of the
transition portion 23 wherein the tangent is horizontal.
The transition portion 23 is extending between the first
and second curved end portions 21, 22.

[0086] The maximum distance between an imaginary
line extending between the ends of the profile and the
profile is do.

[0087] Fig. 7b shows the main profile 2 in fig. 7a when
being suspended to the ceiling structure by suspension
means 4. The profile 2 is suspended to the ceiling struc-
ture at three suspension points 16, 17, 18. The three
suspension points 16, 17, 18 are arranged at an equal
distance from each other.
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[0088] When being suspended, the load of the own
weight of the profile 2 may reduce the curvature of profile
2 to some extent and make the profile 2 slightly more
straight. The maximum distance d; between an imagi-
nary line extending between the ends of the profile and
the profile is less than do.

[0089] Fig. 7c shows the main profile 2 in a loaded
condition when forming part of a grid 10 for a suspended
ceiling 1. In the loaded condition, the load deforms the
profile 2 such that the profile 2 assumes an essentially
linear extension. The load includes the own weight of the
profile 2 and external load applied, such as weight of
ceiling tiles 5 and of transverse profiles 3 suspended by
the main profile 2. The load deflects the profile 2 such
that the two curved portions 21, 22 become straightened.
By essentially linear extension is meant that the maxi-
mum deflection f is less than a predetermined value, for
example the distance L measured in mm between two
adjacent suspension points of the profile divided by a
factor of 300.This implies that the profile 2 in its loaded
condition may be straight, or may have slightly curved
portions, as long as the deflection f does not exceed the
predetermined value, for example the distance L meas-
ured in mm between two adjacent suspension points of
said at least one profile divided by a factor of 300. As
long as the maximum deflection f is not exceeded, the
profile 2 may have both slightly convexly curved portions
or slightly concavely curved portions in its loaded condi-
tion.

[0090] Figs. 8a-c discloses a profile 2 according to a
fifth embodiment of the present invention. The profile in
figs. 8a-c is a main profile 2 including five curved portions
31, 32, 33, 34, 35.

[0091] Intheunloaded condition before being mounted
to a suspended ceiling, as shown in fig. 8a, the main
profile 2 includes three upwardly curved portions 31, 32,
33 and two downwardly curved transition portions 34, 35.
The upwardly curved portions 31, 32, 33 are concavely
curved in an upward direction in the vertical plane as
viewed from a side of the profile adapted to face the in-
terior of a room when mounted in a suspended ceiling.
The downwardly curved transition portions 34, 35 have
a curvature in the opposite direction as the upwardly
curved portions 31, 32, 33. The profile 2 is adapted to be
suspended to the ceiling structure at four suspension
points 16, 17, 18, 19 by means of suspension means 4
for example hangers. The profile 2 is elastically and/or
plastically deformed such that three curved portions 31,
32, 33 are formed.

[0092] The distance o between two adjacent suspen-
sion points 16, 17, 18, 19 is equal for all suspension
points. The three upwardly curved portions have a cur-
vature in the same direction in the longitudinal direction.
However, the three upwardly curved portions have dif-
ferent radius of curvature. For the first and third curved
portions 31, 33, the maximum distance between the pro-
file and an imaginary straight line extending between the
suspension points is dg,. For the second curved portion
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32, the maximum distance between the profile and an
imaginary straight line extending between the suspen-
sion points is dgp,, Which is less than dg,. Thereby, the
radius of curvature of the second curved portionis smaller
than the radius of curvature of the first and third curved
portion.

[0093] Fig. 8b shows the main profile 2 in fig. 8a when
being suspended to the ceiling structure by suspension
means 4. The profile 2 is suspended to the ceiling struc-
ture at four suspension points 16, 17, 18, 19. The four
suspension points 16, 17, 18, 19 divide the profile 2 into
three sections. The four suspension points 16, 17, 18,
19 are arranged at an equal distance o from each other.
The first suspension point 16 is arranged at the first end
of the profile 2. The second suspension point 17 is ar-
ranged at a first transition portion 34 extending between
the first and second upwardly curved portions. The third
suspension point is arranged at a second transition 35
portion extending between the second and third upwardly
curved portions. The fourth suspension point 19 is ar-
ranged at the second end of the profile 2.

[0094] When being suspended, the profile 2 comprises
three upwardly curved portions 31, 32, 33. However, the
load of the own weight of the profile 2 may reduce the
curvature of profile to some extent and make the profile
slightly more straight, i.e. the maximum distance between
the profile and an imaginary straight line extending be-
tween the suspension points is less than dgp, and dg,
respectively. In the shown embodiment, for the first and
third curved portions 31, 33, the maximum distance be-
tween the profile and an imaginary straight line extending
between the suspension points is d,. For the second
curved portion 32, the maximum distance between the
profile and an imaginary straight line extending between
the suspension points is d4;,, which is less than d,.
[0095] Fig. 8c shows the main profile 2 in a loaded
condition when forming part of a grid 10 for a suspended
ceiling 1. In the loaded condition, the load deforms the
profile 2 such that the profile 2 assumes an essentially
linear extension. The load includes the own weight of the
profile 2 and external load applied, such as weight of
ceiling tiles 5 and of transverse profiles 3 suspended by
the main profile 2. The load deflects the profile 2 such
that the three curved portions 21, 22, 23 become straight-
ened or deflected. By essentially linear extension is
meant that the maximum deflection f is less than a pre-
determined value, for example the distance L measured
in mm between two adjacent suspension points of the
profile 2 divided by a factor of 300.This implies that the
profile 2 in its loaded condition may be straight, or may
have slightly curved portions, as long as the deflection f
does not exceed the predetermined value, for example
the distance L measured in mm between two adjacent
suspension points of said at least one profile divided by
a factor of 300. As long as the maximum deflection f is
not exceeded, the profile 2 may have both slightly con-
vexly curved portions or slightly concavely curved por-
tions in its loaded condition. In fig. 8c, the deflection f, of
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the second portion 32 is less than the deflection f, of the
first and third portion 31, 33.

[0096] Figs. 9a-c discloses a profile 2 according to a
sixth embodiment of the present invention. The profile in
figs. 9a-c is a main profile 2 including five curved portions
31, 32, 33, 34, 35.

[0097] In the unloaded condition of the profile before
being mounted to a suspended ceiling, as shown in fig.
9a, the main profile 2 includes three upwardly curved
portions 31, 32, 33 and two downwardly curved transition
portions 34, 35. The upwardly curved portions 31, 32, 33
are concavely curved in an upward direction in the vertical
plane as viewed from a side of the profile adapted to face
the interior of a room when mounted in a suspended ceil-
ing. The profile 2 is adapted to be suspended to the ceiling
structure at four suspension points 16, 17, 18, 19 by
means of suspension means 4, for example hangers.
The profile 2 is elastically and/or plastically deformed
such that three curved portions 21, 22, 23 are formed.
[0098] The embodimentshownin figs. 9a-cdiffersfrom
the embodiment shown in figs. 8a-c in that the distance
between adjacent suspension points 16, 17, 18, 19 dif-
fers. The distance between the first and second suspen-
sion point 16, 17 is a4. The distance between the third
and fourth suspension point 18, 19 is a.q. However, the
distance between the second and third suspension point
17, 18 is o, which is larger than o.4.

[0099] Before being suspended, as shown in fig. 9a,
for the first and third curved portions 31, 33, the maximum
distance between the profile and an imaginary straight
line extending between the suspension points is dg,. For
the second curved portion 32, the maximum distance be-
tween the profile and an imaginary straight line extending
between the suspension points is dg,, which is larger
than d,. However, a ratio defined as the deflection d,,
dgp, divided by the length a4, o, between respective sus-
pension points is the same for the first, second and third
upwardly curved portions 31,32, 33.

[0100] Fig. 9b shows the main profile 2 in fig. 9a when
being suspended to the ceiling structure by suspension
means 4. The profile 2 is suspended to the ceiling struc-
ture at four suspension points 16, 17, 18, 19. The second
suspension point 17 is arranged at afirsttransition portion
extending between the first and second upwardly curved
portions. The third suspension point is arranged at a sec-
ond transition portion extending between the second and
third upwardly curved portions. The fourth suspension
point 19 is arranged at the second end of the profile 2.
[0101] Whenbeing suspended, the profile 2 comprises
three upwardly curved portions 31, 32, 33. However, the
load of the own weight of the profile 2 may reduce the
curvature of profile to some extent and make the profile
slightly more straight, i.e. the maximum distance d,,, d4,
between the profile and an imaginary straight line extend-
ing between the suspension points is less than dg,, dgp,
respectively. In the shown embodiment, for the first and
third curved portions 31, 33, the maximum distance be-
tween the profile and an imaginary straight line extending
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between the suspension points is d,,. For the second
curved portion 32, the maximum distance between the
profile and an imaginary straight line extending between
the suspension points is dq,, which is larger than d,.
However, aratio defined as the deflection d,, dg, divided
by the length o4, a, between respective suspension
points is the same for the first, second and third upwardly
curved portions 31,32, 33.

[0102] Fig. 9c shows the main profile 2 in a loaded
condition when forming part of a grid 10 for a suspended
ceiling 1. In the loaded condition, the load deforms the
profile 2 such that the profile 2 assumes an essentially
linear extension. The load includes the own weight of the
profile 2 and external load applied, such as weight of
ceiling tiles 5 and of transverse profiles 3 supported by
the main profile 2. The load deflects the profile 2 such
that the three curved portions 21, 22, 23 become straight-
ened or deflected. By essentially linear extension is
meant that the maximum deflection f is less than a pre-
determined value, for example the distance L measured
in mm between two adjacent suspension points of the
profile 2 divided by a factor of 300.This implies that the
profile 2 in its loaded condition may be straight, or may
have slightly curved portions, as long as the deflection
does not exceed the predetermined value, for example
the distance L measured in mm between two adjacent
suspension points of said at least one profile divided by
a factor of 300. As long as the maximum deflection f is
not exceeded, the profile 2 may have both slightly con-
vexly curved portions or slightly concavely curved por-
tions in its loaded condition. In fig. 9c, the deflection f, of
the second portion 32 is larger than the deflection f, of
thefirstand third portion 31, 33. However, a ration defined
as the deflection f,, f, divided by the length a4, o, be-
tween respective suspension points is the same for the
first, second and third upwardly curved portions 31, 32,
33.

[0103] Itis contemplated that in further embodiments,
the profile 2, 3 may have a plurality of curved portions.
The portions may be concavely curved in an upward di-
rection in the vertical plane. When being suspended to
aceiling structure and forming part of a suspended ceiling
1, the profile 2, 3 have an essentially linear extension.
With essentially linear extension is meant that the max-
imum deflection is less than a predetermined value, for
example the distance L measured in mm between two
adjacent suspension points of the profile divided by a
factor of 300. This implies that the profile 2, 3 in its loaded
condition may be straight, or may have slightly curved
portions. As long as the maximum deflection is not ex-
ceeded, the profile 2, 3 may have either slightly convexly
curved portions or slightly concavely curved portions in
its loaded condition.

[0104] To sum up, by providing the profile 2, 3 with at
least one upwardly curved portion in its unloaded posi-
tion, it is possible to control the deflection of the profile
2, 3. Itisthus possible to adapt the curvature of the curved
portions and the overall shape of the profile 2, 3 in the
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vertical direction to the loads that is to be applied to the
profile 2, 3 such that the deflection f of the profile 2, 3 in
its loaded condition is less than a predetermined value,
for example the distance L measured in mm between two
adjacent suspension points of said at least one profile
divided by a factor of 300. Load applied to the profile 2,
3 may be increased, or the material thickness of the pro-
file 2, 3 may be reduced, while maintaining an acceptable
deflection.

[0105] In another embodiment, which is shown in fig.
10a-c, is the profile 2 fixed directly to the ceiling structure
of the building. The profile may be a main profile or a
transverse profile. In its unloaded condition, when not
affected by the gravity resulting from the own weight of
the profile 2 or any additional load in the vertical direction,
the profile 2 is upwardly curved, as shown in fig. 10a.
The profile2 is plastically and/or elastically deformed
such that it is slightly curved in its unloaded condition.
The profile 2 thereby has one upwardly curved portion
11 extending along its longitudinal extension. The curved
portion 11 is extending between the suspension or fas-
tening points 14, 15. The profile 2 has a curvature in the
same direction along its entire longitudinal extension. In
this embodiment, the profile 2 has a constant curvature
along its longitudinal extension. However, in other em-
bodiments, the profile may have a varying curvature
along its longitudinal extension. The profile 2 is upwardly
curved in a vertical direction, i.e. in a plane perpendicular
to the plane of the suspended ceiling 1 when mounted.
The profile 2 is concavely curved in an upward direction
as viewed from a side of the profile adapted to face the
interior of a room when mounted in a suspended ceiling.
The maximum distance between an imaginary line ex-
tending between the ends of the profile and the profile is
do.

[0106] When the profile 2 is suspended and fixed to
the ceiling structure, as shown in fig. 10b, the profile 2
will be forced to become straightened. The profile 2 when
suspended will have an essential linear extension, pref-
erably parallel to the ceiling structure. The profile 2 may
directly abut the ceiling structure, or may be arranged at
distance from the ceiling structure. When the profile 2 is
arranged at distance from the ceiling structure, a spacer
may be arranged between the profile 2 and the ceiling
structure.

[0107] As a consequence of the curved profile 2 being
forced into a straight extension, an internal state of stress
is introduced into the profile 2 and the profile is thereby
pre-stressed. Introducing an internal state of stress is
advantageous for the load carrying capacity of the profile
2. Thus, the profile 2 may carry an increased load without
reaching a critical deflection. Alternatively, if the load re-
mains the same as for a conventional profile, the material
thickness of the profile may be reduced without reaching
maximum allowed deflection.

[0108] Fig. 10c shows the main profile 2 in a loaded
condition when forming part of a grid 10 for a suspended
ceiling 1. In the loaded condition, the load deforms the
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profile 2 such that the profile 2 assumes an essentially
linear extension or deflected extension. The load in-
cludes the own weight of the profile 2 and external load
applied, such as weight of ceiling tiles 5 and of transverse
profiles 3 suspended by the main profile 2. The load de-
flects the profile 2 such that the curvature is straightened
or deflected downwards. By essentially linear extension
is meant that the maximum deflection f is less than a
predetermined value, for example the distance L meas-
ured in mm between the two adjacent suspension points
16, 17 of the profile 2 divided by a factor of 300.This
implies that the profile 2 in its loaded condition may be
straight, or may be slightly curved, as long as the deflec-
tion f does not exceed the predetermined value, for ex-
ample the distance L measured two adjacent suspension
points of said at least one profile divided by a factor of
300. As long as the maximum deflection f is not exceed-
ed, the profile 2 may be both slightly convexly curved or
slightly concavely curved in its loaded condition.

[0109] Itis to be understood that the profiles 2, 3 de-
scribed above with reference to figs. 4a-c, 5a-c, 6a-c, 7a-
¢, 8a-c, 9a-c, and 10a-c all are adapted to form part of a
grid 10 for a suspended ceiling 1 as described above in
connection with fig. 1. Further, it is to be understood that
transverse profiles 3 comprising at least one curved por-
tion may be combined with conventional profiles as well
as main profiles 2 comprising at least one curved portion,
and the opposite.

[0110] The curved portion or portions of the profile may
be achieved by curving the profile, for example in a roll
forming operation, or by pre-stressing the profile.
[0111] Amethod of providing the profile 2, 3 with curved
portions in connection to a roll forming operation will now
be disclosed with reference to fig. 11. In the roll forming
operation, the profile 2, 3 is formed from a sheet blank.
The sheet blank is made of metal, for example steel or
aluminium. The sheet blank is fed between successive
pairs of rolls that progressively bend, fold and form the
sheet blank until the desired shape and cross section of
the profile 2, 3is obtained. The sheet blank is folded such
that a profile 2, 3 having a web 6 and flange 7 is formed.
In the preferred embodiment, the profile 2, 3 is shaped
into an inverted T-profile.

[0112] Further, in the roll forming operation, pressure
is applied to the profile 2, 3 such that a curved portion is
formed, which is shown in fig. 11. For example, the profile
2, 3 is fed between a pressure roll 31 and a pair of op-
posite rolls 32, 33, wherein the pressure roll 31 applies
pressure on the profile 2, 3 such that a curved portion is
formed. The profile 2, 3 is thereby plastically deformed.
By varying the pressure applied to the profile 2, 3, it is
possible to vary the curvature formed. A uniform pressure
may be applied, such thata uniform curvature is obtained.
In this case, a profile 2, 3 according to the embodiments
shown in figs. 4a-c, 5a-c, 6a-c and 10a-c are obtained.
Alternatively, a non-uniform pressure may be applied on
the profile 2, 3. Thereby, itis possible to form a profile 2,
3 having a non-uniform curvature and different radius of
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curvature. For example, a profile 2, 3 according to the
embodiments which are shown in figs. 7a-c, 8a-c and 9a-
¢ may be formed by applying pressure to a first portion
ofthe profile 2, 3in afirstdirection, then applying pressure
to a second portion of the profile 2, 3 in a direction op-
posite to the first direction, and then applying pressure
to a third portion of the profile 2, 3 in the first direction.
After a desired shape of the profile 2, 3 is obtained, the
profile is cut into a desired length. The profile 2, 3 may
also be provided with a capping 8, before or after the
curved portion is formed.

[0113] It contemplated that the profile 2, 3 may be
formed in a separate step from the operation for forming
curved portions, and that the profile 2, 3 may be formed
in a different operation than by roll forming, for example
by extruding.

[0114] An alternative solution to the above described
method, also having the object to provide a profile 2, 3
with at least one curved portion, is to pre-stress the pro-
file. By pre-stressing the profile 2, 3, the profile 2, 3 elas-
tically deformed. The profile 2, 3 is elastically deformed
such that a curved portion is formed.

[0115] The profile 2, 3 may be pre-stressed by means
of a capping 8 attached to the flange 7 of the profile 2,
3. The profile 2, 3 having a web 6 and a flange 7 is formed
in any conventional way, such as by roll forming as de-
scribed above. A capping 8 is adapted to enclose at least
a portion of the flange 7, especially a side of the flange
7 adapted to face the room when the profile 2, 3 is sus-
pended to the ceiling structure of the room. The capping
8 is provided in form of an elongated sheet or strip of
metal which is folded around the flange 7 of the profile
2, 3. The capping 8 is attached to the flange 7 by means
of folding, gluing, welding and/or riveting the capping to
the flange. A combination of the alternatives mentioned
is also possible.

[0116] In order to pre-stress the profile 2, 3, the length
of the capping 8 in the longitudinal direction is less than
the length of the profile 2, 3 onto which the capping 8 is
to be attached. The ends of the profile 2, 3 and the cap-
ping 8 are aligned such that the capping 8 is to be ex-
tending along the entire length of the profile 2, 3. A first
end of the capping 8 is attached to a first end of the profile
2, 3, and a second end of the capping 8 is attached to a
second end of the profile 2, 3. The rest of the capping 8
is then adhered to the flange 7 of the profile 2, 3. Thereby,
the profile 2, 3 is pre-stressed such that a curved portion
is formed. A profile 2, 3 according to the embodiments
disclosed in figs. 4a-c, 5a-c, 6a-c and 10a-c is obtained.
The profile 2, 3 will have a uniform curvature.

[0117] It is to be understood that the curvature of the
curved portions in the figures is highly exaggerated in
order to make the curvature visible. For example, for a
profile being suspended between two suspension points
arranged at distance of 1200 mm from each other, the
maximum distance d between the curved portion an im-
aginary straight line could be for example in the range of
2-4 mm.



23

[0118] Itis contemplated thatthere are numerous mod-
ifications of the embodiments described herein, which
are still within the scope of the invention as defined by
the appended claims. For example, it is to be contem-
plated that a transverse profile also may be provided with
more than one curved portion, although not shown in the
drawings.

[0119] In the above described embodiments, the pro-
file has been an inverted T-profile. However, a person
skilled in the art contemplates that the invention also may
be applied to a profile of any other shape, for example,
a L-shaped profile, a I-shaped profile, a Z-shaped profile
etc. Further, in the shown embodiments, the profiles are
provided with a bulb. However, it is contemplated that
the invention also may be applied to a profile without any
bulb.

[0120] Itis also to be understood that the main profile
instead of being suspended by hangers or directly to the
ceiling structure may be suspended by another profile,
for example profiles attached to two opposite walls, and
be provided with curved portion/portions in the manner
described above.

[0121] Inthe shown embodiments, the profile is shown
as slightly curved when it is suspended but not carrying
any additional load in addition to the own weight of the
profile, as shown in figs. 4b, 5b, 6b, 7b, 8b, and 9b. How-
ever, the own weight of the profile may result in that the
profile has an essentially linear extension when being
suspended. In the loaded condition, the additional load
may result in a deflection not exceeding the length of the
profile L divided by 300.

Claims

1. A suspended ceiling (1) comprising a grid (10) and
atleast one ceiling tile (5), the grid (10) being formed
of one or more profiles (2, 3) and being adapted to
support said at least one ceiling tile (5), wherein each
profile (2, 3) is adapted to be supported at at least
two suspension points,
characterised in that at least one profile (2, 3) of
said one or more profiles comprises in an unloaded
condition at least one upwardly curved portion, such
that, in a loaded condition of said at least one profile
(2, 3), said at least one profile (2, 3) extends such
that a deflection of said at least one profile is less
than a predetermined value.

2. Asuspended ceiling (1) according to claim 1, where-
in, in a loaded condition of said at least one profile
(2, 3), said at least one profile (2, 3) extends such
that the deflection (f) of said at least one profile (2,
3) is less than a distance (L) between two adjacent
suspension points of said at least one profile (2, 3)
divided by a factor of 300, preferably less than a dis-
tance (L) between two adjacent suspension points
of said at least one profile (2, 3) divided by a factor
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A suspended ceiling (1) according to claim 1 or 2,
wherein said at least one profile (2, 3) is plastically
and/or elastically deformed in its unloaded condition.

A suspended ceiling (1) according to any one of
claims 1-3, wherein said at least one profile (2, 3) is
pre-stressed in its unloaded condition.

A suspended ceiling (1) according to any one of
claims 1-4, wherein said at least one curved portion
is concavely curved in an upward direction in the
unloaded condition of the profile (2, 3) as viewed
from a side of the profile adapted to face the interior
of a room when mounted in a suspended ceiling..

A suspended ceiling (1) according to any one of
claims 1-5, wherein said at least profile (2, 3) in its
loaded condition is elastically deformed by means
of load applied and own weight such that in the load-
ed condition of said at least one profile (2, 3), said
at least one profile (2, 3) extends such that the de-
flection (f) of said at least one profile (2, 3) is less
than the predetermined value.

A suspended ceiling (1) according to any one of
claims 1-6, wherein said at least one profile (2, 3)
has a curvature in the same direction along its entire
longitudinal extension in its unloaded condition.

A suspended ceiling (1) according to any one of
claims 1-6, wherein said at least one profile (2, 3)
comprises a plurality of upwardly curved portions
with respective curvature in the same direction along
a longitudinal direction of the profile and transition
portions between said upwardly curved portions in
its unloaded condition.

A suspended ceiling (1) according to claim 8, where-
in a radius of curvature of a first curved portion is
different from a radius of curvature of a second of
curved portion.

A suspended ceiling (1) according to any one of claim
1-9,

wherein said at least one profile is a main profile (2)
adapted to be suspended to a ceiling structure or
adapted to be suspended by another profile.

A suspended ceiling (1) according to any one of
claims 1-9,

wherein said at least one profile is a transverse pro-
file (3) adapted to be suspended by another profile

(2).

A suspended ceiling (1) according to any one of
claims 1-9,
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wherein said at least one profile (2) is fixed directly
to a ceiling structure of a building.

Method for providing a profile (2, 3) for a suspended
ceiling (1), comprising

providing a profile (2, 3), and

forming at least one upwardly curved portion of the
profile (2, 3) by plastically deforming at least one
portion of the profile (2, 3), such that the profile (2,
3) in a loaded condition when forming part of sus-
pended ceiling (1) extends such that a deflection (f)
of said at least one profile (2, 3) is less than a pre-
determined value.

Method for providing a profile (2, 3) for a suspended
ceiling (1), comprising

providing a profile (2, 3) having aweb (6) and aflange
(7), and

pre-stressing the profile (2, 3) by attaching a capping
(8) tothe flange (7), wherein the length of the capping
(8) is less than the length of the profile (2, 3).

Method according to claim 13, wherein the step of
providing a profile (2, 3) comprises roll forming at
least one sheet blank into a profile (2, 3) having a
web (6) and a flange (7), wherein after the profile (2,
3) has been provided, at least one upwardly curved
portion is formed by a second roll forming step.

Method according to claims 13 or 15, further com-
prises providing a capping (8) and attaching the cap-
ping (8) to the flange (7).

Method according to claims 14 or 16, wherein the
step of attaching the capping (8) to the flange (7)
comprises folding the capping (8) over at least a por-
tion of the flange (7).

Method according to any one of claims 14, 16 or 17,
wherein the step of attaching the capping (8) to the
flange (7) comprises folding, gluing, welding and/or
riveting the capping (8) to the flange (7).
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Fig 2a

Fig 2b
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Fig 5b

Fig 50
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Fig 7¢
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Fig 10a

Fig 10b

Fig 10c
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Fig 11
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