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(54) Method for mounting a suspended ceiling and such a suspended ceiling

(57) The present invention relates to a method for
mounting a suspended ceiling (1). The method compris-
es providing a supporting structure (10, 11) and ceiling
tiles (2), installing said ceiling tiles (2) in the supporting

structure (10, 11), and arranging a portion (2b) removed
from a ceiling tile (2a) above said suspended ceiling (1).
The present invention further relates to a suspended ceil-
ing (1).
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Description

Field of the invention

[0001] The present invention relates to a method for
mounting a suspended ceiling, comprising providing a
supporting structure and ceiling tiles, and installing said
ceiling tiles in the supporting structure. The present in-
vention also relates to 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 such as a
grid. The grid comprises profiles which support the ceiling
tiles. The grid often comprises main runners which are
suspended to the ceiling structure of the building and
transverse or cross runners which are supported by the
main runners. The profiles usually have an inverted
T-shape or L-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 absorption, the ceiling tiles, for instance, may be
made of a compressed fibre material such as mineral
wool and especially glass wool.
[0004] By the ceiling tiles normally being quadrangular
a continuous grid pattern is formed. In order to provide
an aesthetical appearance, symmetry should be strived
for. However, since the ceiling tiles are provided in a lim-
ited number of sizes, this means that the ceiling tiles
along the walls normally have to be cut to fit. In fact,
cutting is in most cases necessary no matter if symmetry
is a requirement or not.
[0005] The easiest way to form symmetry is to make
a drawing according to scale and mark a reference point.
Depending on the available area, such reference could
be a centreline or a point of intersection depending on
whether the area is a corridor or a room. Then the con-
tinuous grid pattern is adapted to the reference point
whereby the perimeter becomes symmetrical, i.e. the
width of the ceiling tiles along two opposing walls be-
comes the same. By making such drawing in advance,
it is known how to cut the individual ceiling tiles along the
walls. The ceiling tiles along a wall are generally known
as a perimeter or a frieze.
[0006] Ceiling tiles are provided in a number of dimen-
sions, normally quadrangular. The quadrangular tiles are
provided in a great variety of edge designs, such as ge-
ometrical profiles, surface treatments, brackets and trim-
mings depending on the intended mounting, joint type

and visual appearance. Accordingly, two opposing edges
may not be identical.
[0007] In order to adapt the individual ceiling tiles in
the perimeter to the wall, the ceiling tiles are cut. This
means a lot of superfluous material, and especially in the
case when the two opposing edges are not identical,
since the cut away tile portion cannot be used to form
the perimeter by simply turning the tile. Turning is also
often impossible due to orientation in the surface. Con-
ventionally, about 3-8 % of the original area of the ceiling
tiles becomes waste material after the ceiling tiles have
been cut to fit the room. The smaller the size of the room,
the larger amount of waste material is formed, since a
higher proportion of the ceiling tiles, compared to a larger
room, have to be cut in order to fit the room. The amount
of waste also varies due to the size of the tiles; bigger
format means more cut away. Also the room layout is an
important factor, irregular rooms mean more waste ma-
terial.
[0008] In modern ceilings many tiles have cut outs for
light fittings, ventilation grills etc. This creates a lot of
waste material, which is added to the waste of cutting
perimeter tiles. Another source of waste is incorrect han-
dling or cutting of tiles.
[0009] This waste material must be taken care of in
some way, for example be recycled or transported to a
landfill site. This implies that the waste material must be
transported from the building wherein the suspended
ceiling has been installed to a location where the waste
material can be taken care of. This transportation of
waste material results in environmental impacts and
costs. Ceiling tiles are firstly transported to the building
location, and waste material is once again transported
away from the building location. Further, superfluous ceil-
ing tiles has been produced, thereby creating costs and
environmental influence, which material fills no function
when reaching the building location, thus resulting in
waste of material and resources.

Summary of the invention

[0010] It is an object of the present invention to provide
an improvement over the above described techniques
and prior art.
[0011] A further object is to improve the sound-absorb-
ing properties of a suspended ceiling. A further object is
to provide an improved way of taking care of superfluous
material resulting from mounting of the suspended ceil-
ing.
[0012] At least some of these and other objects and
advantages that will be apparent from the description
have been achieved by a method for mounting a sus-
pended ceiling, comprising providing a supporting struc-
ture and ceiling tiles, installing said ceiling tiles in the
supporting structure, and arranging a portion removed
from a ceiling tile above said suspended ceiling.
[0013] The ceiling tile from which the portion is re-
moved may have sound absorbing properties. The ceiling
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tile may be made of compressed fibre material, preferably
mineral fibre, and most preferably glass wool.
[0014] One or more portions removed from ceiling tiles
may be arranged above the suspended ceiling. Said one
or more portions may be removed from a single ceiling
tile, or may be removed from more than one ceiling tile.
[0015] The ceiling tile from which the portion is re-
moved may be one of the ceiling tiles forming said sus-
pended ceiling, or a ceiling tile associated with another
suspended ceiling, for example in another room.
[0016] When mounting a suspended ceiling, the ceiling
tiles have to be adapted to fit the size of the room. When
adjusting the ceiling tiles to the room, a portion of the
ceiling tile is removed, for example by cutting. Depending
on the size and shape of the room, one or more ceiling
tiles have to be cut. Thereby, one or more portions are
removed from one or more ceiling tiles. Normally, these
portions are considered as waste material which has to
be transported away from the building where the sus-
pended ceiling is mounted in order to be for example
recycled.
[0017] Instead, by arranging the portion removed from
a ceiling tile, usually considered as waste material, above
the suspended ceiling, the sound-absorbing properties
of the suspended ceiling is improved. The portions re-
moved from ceiling tiles which is arranged above the sus-
pended ceiling forms additional sound-absorbing mate-
rial. Consequently, superfluous material is used to im-
prove the sound-absorbing capacity of the suspended
ceiling.
[0018] The sound-absorbing capacity of the suspend-
ed ceiling is especially improved at low frequencies, for
example about 125 Hz. Absorption at low frequencies is
important for good speech listening conditions. Absorp-
tion at low frequencies is very important in educational
premises, and especially for hearing-impaired children
and pupils with other native language than the language
of the country. Low frequency sounds can interfere in a
negative way with speech and reduce the ability to un-
derstand the spoken words. This will impede learning
and concentration. By increasing the sound absorption
coefficient at low frequencies, a more uniform sound ab-
sorption coefficient curve is obtained, which is desirable
for improving the speech intelligibility. By uniform sound
absorption coefficient curve is meant that the sound ab-
sorption coefficient is essentially the same in the entire
frequency range.
[0019] At 125 Hz, the sound absorption coefficient may
be increased by 0,5 by arranging portions removed from
ceiling tiles above the suspended ceiling. The increase
of the sound absorption coefficient depends on the
number and size of portions arranged above the sus-
pended ceiling and the size of the room.
[0020] Another advantage is that portions removed
from the ceiling tiles, i.e. superfluous material, do not
have to be transported away from the location where the
suspended ceiling is mounted in order to be destroyed
or recycled. The unnecessary transport in order to return

some of the material which previously has been trans-
ported to the building site is reduced. Thereby, the envi-
ronmental impact and energy consumption due to trans-
port of superfluous material resulting from the suspended
ceiling is reduced. Further, costs are decreased. Using
the removed portions as additional sound absorbing ma-
terial provides a more efficient exploitation of the mate-
rial.
[0021] As the portions removed from the ceiling tiles
remains above the suspended ceiling, the superfluous
material is only to be taken care of when the complete
suspended ceiling is to be dismounted after its life span,
and can be handled in the same way as and together
with the rest of the suspended ceiling. Thereby, no ad-
ditional transport is needed for the superfluous material.
[0022] Further, the person mounting the suspended
ceiling does not have to collect portions removed from
ceiling tiles and bring them to a specific container. The
portions may be arranged above the suspended ceiling
as he/she mounts the suspended ceiling. Thereby, the
time for mounting the suspended ceiling is reduced.
[0023] The portions removed from ceiling tiles may be
arranged on top of the suspended ceiling, but may also
be attached to the ceiling structure or suspension means.
[0024] The ceiling tile from which said portion is re-
moved may be included in the suspended ceiling. There-
by, the portions which have to be removed for adjusting
the ceiling tiles to the size and shape of the room are
used as additional sound absorbing material arranged
above the suspended ceiling.
[0025] The step of installing said ceiling tiles may com-
prise adapting at least one ceiling tile by removing said
portion from said at least one ceiling tile. Normally, the
ceiling tiles have to be adjusted to the shape and size of
the room by removing a portion of the ceiling tile, for ex-
ample by cutting. Thereby, superfluous material is
formed, which can be arranged above the suspended
ceiling as additional sound absorbing material.
[0026] The ceiling tile from which said portion is re-
moved may not be included in the suspended ceiling.
The ceiling tile from which said portion is removed may
be included in another suspended ceiling, for example
arranged in another room. Portions removed from ceiling
tiles adapted to form a suspended ceiling in one room
can be used as additional sound absorbing material in
another room. For example, portions removed from ceil-
ing tiles which are to be arranged in one room can be
moved and arranged above a suspended ceiling in a
room where the need for additional sound absorbing ca-
pacity is higher than in the first room. For example, ad-
ditional material can be moved to be arranged in a class
room. Additionally, portions can be moved to a room
where the ceiling tiles fit the size and shape of the room
without any adjusting or with only small adjustments.
[0027] The method may further comprise arranging
said portion above said suspended ceiling adjacent a
wall. The sound absorbing capacity of the suspended
ceiling is especially increased if the portion is arranged
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adjacent a wall. Arranging sound absorbing material
along the wall, i.e. in the perimeter, reduces reverbera-
tion. Further, since the ceiling tiles arranged adjacent the
wall usually are cut, the ceiling tiles forming the perimeter
conventionally are not dismountable. It is advantageous
to arrange the portion above such ceiling tiles, since the
risk that the portion falls down when the ceiling tile is
dismounted is reduced.
[0028] The method may further comprise arranging
said portion above said suspended ceiling in a corner.
The sound absorbing capacity of the suspended ceiling
is especially increased if the portion is arranged in a cor-
ner of the room. Arranging sound absorbing material in
the corner reduces reverberation and cue-ball reflec-
tions. Further, since the ceiling tiles arranged in the cor-
ner usually are cut, the ceiling tiles in the corner conven-
tionally are not dismountable. It is advantageous to ar-
range the portion above such ceiling tiles, since the risk
that the portion falls down when the ceiling tile is dis-
mounted is reduced.
[0029] The method may further comprise arranging
said portion in an enclosure. By collecting the portion in
an enclosure, the handling of the portion is facilitated.
[0030] A plurality of portions may be arranged in said
enclosure. By arranging the portions in the enclosure,
the handling of the portions is facilitated. The enclosure
may be arranged in the vicinity of the assembler, and the
assembler may place the portions in the enclosure as
he/she removes the portions from the ceiling tiles. Fur-
ther, by placing the portions in enclosures, the portions
are collected to certain spots above the suspended ceil-
ing, which facilitates if a ceiling tile is to be dismounted.
[0031] One or more portions may be arranged in a plu-
rality of enclosures. Said plurality of enclosures may fur-
ther be distributed above said suspended ceiling. By ar-
ranging the portions in a plurality of enclosures, the por-
tions may be distributed over the area of the suspended
ceiling.
[0032] Said plurality of enclosures may be distributed
such that sound absorbing properties of the suspended
ceiling is optimised. By arranging and distributing the en-
closures, for example arranging enclosures in the cor-
ners and along the walls, the sound absorbing capacity
of the suspended ceiling is further improved.
[0033] The method may further comprise attaching
said enclosure to the supporting structure. Thereby, the
enclosure is prevented from falling down if a ceiling tile
of the suspended ceiling is dismounted.
[0034] The method may further comprise arranging an
entire ceiling tile above the suspended ceiling. By an en-
tire ceiling tile is meant a ceiling tile from which no portion
has been removed, i.e. an uncut ceiling tile. The uncut
ceiling tile may be a spare ceiling tile which is stored
above the suspended ceiling until needed. When being
stored above the suspended ceiling, the spare ceiling tile
improves the sound absorbing properties of the suspend-
ed ceiling. The spare ceiling tile may be of the same type
of the ceiling tiles forming the suspended ceiling. For ex-

ample, the spare ceiling tile may be made of compressed
fibre material and comprise a surface layer.
[0035] Said ceiling tile may be made of compressed
fibre material, preferably mineral fibre, most preferably
glass wool. A ceiling tile of compressed fibre material has
sound absorbing properties.
[0036] According to another aspect of the present in-
vention, a suspended ceiling is provided. The suspended
ceiling comprises ceiling tiles and a supporting structure
adapted to support the ceiling tiles, and a portion re-
moved from a ceiling tile, said portion being arranged
above said suspended ceiling.
[0037] The suspended ceiling according to the second
aspect of the present invention incorporates all the ad-
vantages of the method, which previously has been dis-
cussed. Thereby, the previous discussion is applicable
also for the suspended ceiling.
[0038] Said portion may be arranged in an enclosure.
[0039] The ceiling tile from which said portion is re-
moved may be included in the suspended ceiling.
[0040] The ceiling tile from which said portion is re-
moved may not be included in the suspended ceiling.
[0041] The ceiling tiles may be made of compressed
fibre material, preferably mineral fibre, most preferably
glass wool.

Brief description of the drawings

[0042] 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 shows a suspended ceiling.
Fig. 2a shows an enclosure including a portion re-
moved of a ceiling tile.
Fig. 2b shows an enclosure including several por-
tions removed from ceiling tiles.
Fig. 3 shows a suspended ceiling wherein at least
one portion removed from at least one ceiling tile and
placed in an enclosure is arranged above the sus-
pended ceiling.
Fig. 4 shows a suspended ceiling wherein portions
removed from at least one ceiling tile and placed in
several enclosures are arranged above the sus-
pended ceiling.
Fig. 5 shows an enclosure attached to a profile of
the suspended ceiling.
Fig. 6 shows an enclosure attached to a ceiling tile
of the suspended ceiling.
Fig. 7 shows an arrangement for holding a plurality
of enclosures.
Fig. 8 shows an alternative arrangement for holding
a plurality of enclosures.

Detailed description

[0043] Fig. 1 shows a suspended ceiling 1 comprising
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profiles 10, 11 forming a supporting structure, and ceiling
tiles 2 arranged in a room as seen from above. The pro-
files 10, 11 are adapted to support the ceiling tiles 2. The
profiles 10, 11 may be main runners 10, cross runners
11 and/or wall runners (not shown). The main runners
10 are commonly suspended from the structural ceiling
or building frame work or the like. The suspension may
e.g. be provided using hangers 3 formed of wires or in-
terconnected plate shaped members or the like. The
main runners 10 are commonly arranged equidistantly
and parallel to each other. The supporting structure fur-
ther comprises a plurality of cross runners 11 extending
between the main runners 10. The cross runners 11 are
provided with connecting members at their respective
ends and engage with the main runners 10. They may
also be supported by the main runners 10. The cross
runners 11 are commonly arranged equidistantly and
parallel to each other, and commonly transverse to the
main runners 10, thereby forming a grid. Cross runners
11 may also be arranged parallel to the main runners 10.
The supporting structure thus formed provides a plurality
of quadratic or rectangular openings into which the ceiling
tiles 2 are adapted to be placed.
[0044] The profiles 10, 11 may have an inverted
T-shape. Preferably, the profiles 10, 11 comprise a flange
and a web. The flange is adapted to form a support sur-
face for supporting the ceiling tiles 2. The web may be
provided with a bulb.
[0045] The ceiling tiles 2 have a front surface, a rear
surface opposite the front surface and one or more edge
surfaces extending between the front and rear surfaces.
The front surface may be provided with a surface layer.
The rear surface may also be provided with a surface
layer. The edge surfaces may be provided with a surface
layer. The front and/or the rear surface may be painted.
[0046] The ceiling tiles 2 have sound-absorbing and/or
sound-insulation properties in order to improve the
acoustic environment of a room. The ceiling tile 2 may
be made of man-made mineral fibre. Preferably, the ceil-
ing tiles 2 are made of a compressed fibre material such
as mineral wool and most preferably glass wool.
[0047] When mounting the suspended ceiling 1, the
supporting structure is formed by arranging profiles, for
instance by arranging main runners 10 and cross runners
11. The main runners 10 are suspended to the ceiling
structure of the building by means of suspension means
such as hangers 3. The ceiling tiles 2 are then arranged
in the openings formed by the supporting structure. The
ceiling tiles 2 are supported by the supporting structure.
[0048] The suspended ceiling in fig. 1 covers 1 the en-
tire area of the ceiling of the room. However, the size and
shape of the room rarely corresponds to the exact size
of one or more the ceiling tiles 2. In order to form a sym-
metrical grid pattern, a reference point P is constituted
by the geometrical centre point of the ceiling. The refer-
ence point P may by way of example be positioned in a
centre ceiling tile 2 or in a point of intersection between
four ceiling tiles 2 in the middle of the suspended ceiling

1 as in fig. 1. This means that in most cases, a portion
2b of all ceiling tiles 2a arranged adjacent the walls of
the room have to be removed in order adjust the ceiling
tiles 2 to the available area of the room. The row of ceiling
tiles 2a closest to the walls is generally referred to as a
perimeter or a frieze.
[0049] The ceiling tiles 2 may be adjusted by cutting a
portion 2b of the ceiling tile 2a. In the suspended ceiling
1 shown in fig. 1, all perimeter ceiling tiles 2a have been
cut in order to adjust the suspended ceiling 1 to the size
and shape of the room. Consequently, when mounting
the suspended ceiling 1, adapting the ceiling tiles 2a to
the size and shape of the room comprises removing a
portion 2b of the ceiling tile 2a, for example by cutting.
[0050] Cutting the ceiling tile 2a means that the cut off
portion 2b generally becomes waste material for a
number of reasons. In most cases, the cut off portion 2b
is simply too small to be re-used in the perimeter. Also,
in most cases, the opposing edges of a ceiling tile 2 are
not symmetrical, whereby it is not possible to turn the cut
off tile portion 2b 180 degrees to fit an adjacent tile. Also,
when cutting a ceiling tile 2, the cut edge must generally
be restored, either in the form of a sealing or a trimming.
Restoration is required not only for aesthetical reasons
but also for a number of technical reasons, such as seal-
ing the edge. Restoration in the form of a trimming may
also be required to form a connecting means suitable to
fit adjacent ceiling tiles or wall fittings. Cutting and resto-
ration is not only very time consuming but also requires
the craftsman to be accurate and careful. Accordingly,
for the reasons given above it is in most cases more
economically favourable to simply take a new ceiling tile
2, cut it and handle the cut off portion 2b as waste ma-
terial. Also, since there is generally a huge time pressure
on construction sites there is a constant need of reducing
the time required and thus the total labour costs.
[0051] In the inventive method, the portion 2b being
removed from the ceiling tile 2a is arranged above the
suspended ceiling 1, as disclosed in figs. 3 and 4. The
portion 2b being removed from the ceiling tile 2a may be
arranged directly on top of the suspended ceiling 1 as
shown in the figures, or attached to the ceiling structure
of the building, or to the suspension means 3 suspending
the suspended ceiling 1. By on top of the suspended
ceiling is meant that the portion is arranged on a surface
of the suspended ceiling facing the ceiling structure of
the building.
[0052] In a preferred embodiment, the portion 2b being
removed from a ceiling tile 2a is arranged in an enclosure
4, as shown in fig. 2a. The enclosure is in form of a pouch,
sack or bag. The enclosure 4 may be made of plastics,
such as polyethene, glass wool, a non-woven or woven
fabric. The enclosure 4 may be provided with a fire re-
sistant coating.
[0053] The enclosure 4 is acoustically transparent. By
acoustically transparent is meant that sound energy may
be transported through the enclosure. The surface weight
of the enclosure, for example a plastic bag, can be ap-
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proximately 50 to 300 g/m2. Increased thickness in this
range will give a minor increase of the low frequency
absorption. The enclosure 4 may in one embodiment be
air permeable. The required wall thickness of the enclo-
sure 4 is dependent on whether the enclosure is air per-
meable or not. Sound in the low frequency range may
pass through an air tight enclosure. In order to allow
sound in the high frequency range to pass through the
enclosure 4, the enclosure should be air permeable.
[0054] The size of the enclosure 4 may for example be
500 x 700 x 300 mm. The enclosure 4 may have a shape
of a rectangular parallelepiped.
[0055] The enclosure 4 may be provided with a closure
means for sealing the enclosure after the portion have
been arranged in the enclosure. The closure means may
be zip closure or a strip provided with an adhesive. The
strip provided with an adhesive may be arranged on an
end portion 5 of the enclosure. Alternatively, the closure
means may be in form of a clip. The clip, or an additional
clip, may also be adapted to attach the enclosure to the
supporting structure, for example to a main or cross run-
ner. The clip may be attached to an end portion 5 to the
enclosure 4 and attached to the supporting structure,
which is shown in figs. 5 and 6.
[0056] In fig. 2b, a plurality of portions 2b has been
arranged in an enclosure 4 of the type described above.
The portions 2b have been removed from one or more
ceiling tiles 2a when the ceiling tiles 2a have been cut in
order to adapt to the size and shape of the room. The
portions 2b may be arranged on top of each other in the
enclosure in more than one layer. Depending on the size
of the portions 2b, a plurality of portions 2b may be ar-
ranged beside each other in the enclosure 4.
[0057] The portion or portions 2b removed from one or
more ceiling tiles may have any shaped, and the shape
is not restricted to the shape shown in figs. 2a-b.
[0058] In fig. 3, the enclosure 4 including one or more
portions 2b being removed from ceiling tiles 2a has been
arranged above the suspended ceiling 1 , preferably on
top of the suspended ceiling 1. Preferably, the enclosure
4 is arranged along the perimeter ceiling tiles 2a along
the wall or in a corner of the suspended ceiling. The en-
closure 4 may be attached to the supporting structure.
The enclosure 4 may be arranged on top of one of the
ceiling tiles 2, 2a or on top of one of the profiles 10, 11.
[0059] In fig. 4, more than one enclosure 4 have been
arranged above the suspended ceiling 1. The enclosures
4 are of the type described above in connection with fig.
2a. One or more portions 2b being removed from one or
more ceiling tiles 2a is arranged in each enclosure 4.
[0060] The enclosures 4 have been distributed over
the area of the suspended ceiling 1. The enclosures 4
are distributed such that the sound absorbing properties
of the suspended ceiling 1 is optimised. Preferably, the
enclosures 4 are arranged above the perimeter ceiling
tiles 2a along the walls and/or in the corner of the room.
A person skilled in the art appreciates that the enclosures
4 may be distributed in another way in order to optimise

the sound absorbing properties of the suspended ceiling
1, depending of the size, shape and other properties of
the room. The enclosures 4 may be attached to profiles
10, 11 of the supporting structure by means of a clip or
similar.
[0061] By arranging the portions 2b removed from ceil-
ing tiles 2a on top the suspended ceiling 1, the cut-off
portions 2b, usually considered as waste material, is
used as additional sound absorbing material. Material
considered as waste material thus increases the sound
absorbing capacity of the suspended ceiling 1. Further-
more, the superfluous material does not have to be trans-
ported away in order to be taken care of.
[0062] A person skilled in the art appreciates that the
enclosure 4 is not required for achieving the desired ef-
fect. The portion or portions 2b removed from a ceiling
tile 2a may be arranged directly on top of the suspended
ceiling 1 without being arranged in any enclosure 4. The
portion or portions 2b may also be arranged above the
suspended ceiling 1 and be suspended to the ceiling
structure.
[0063] In the embodiment shown in figs. 3 and 4, the
ceiling tile 2a from which the portion 2b is removed or
cut-off is included in the suspended ceiling 1. In rare cir-
cumstances, when the size of the room corresponds to
an integral number of ceiling tiles 2, additional sound ab-
sorbing material may be taken from another suspended
ceiling in the building and be added to the suspended
ceiling 1. In this case, the ceiling tile 2a from which the
portion 2b is removed or cut-off is not included in the
suspended ceiling 1. Further, in some circumstances, it
may be desirable to add extra sound absorbing material
to room. For example, cut-off portions 2b can be moved
from a room wherein the need extra sound absorbing is
lower to a room in which the need for extra sound ab-
sorbing is higher, for instance from a corridor to a class
room. In this case, some of the ceiling tiles 2a from which
the portions 2b are removed or cut-off is not included in
the suspended ceiling 1. Thereby, the portion 2b being
removed from a ceiling tile 2a is not necessarily associ-
ated with one of the ceiling tiles 2 of the suspended ceiling
1.
[0064] Conventionally, thick, for example about 100
mm thick, porous ceiling tiles have been arranged on top
of the suspended ceiling, covering 30 to 40 % of the ceil-
ing area, in order to reach very good acoustic conditions
at 125 Hz. A 100 mm ceiling tile added to a typical ab-
sorption class A ceiling tile will increase the absorption
coefficient at 125 Hz from 0.30 - 0.40 to 0.85 - 0.90.
[0065] For an ordinary classroom with a ceiling area
of 60 m2 and a suspended class A ceiling the reverber-
ation time in unoccupied room is typically in the region
0.60 to 1.0 s at 125 Hz. When arranging a low frequency
ceiling tile absorber on top of 30 to 40 % of the suspended
ceiling area, the reverberation time will normally de-
crease to 0.40 to 0.50 s. A reverberation time of 0.40 to
0.50 at 125 Hz corresponds to very good low frequency
conditions.
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[0066] By arranging the superfluous material, i.e. por-
tions removed from a ceiling tile, above the suspended
ceiling, a contribution to the low frequency absorption will
be provided. Typical amount of superfluous material is
approximately 6 to 8 % of the total ceiling area. For ex-
ample, if the total ceiling area is 700 m2, the amount of
superfluous material will be 49 m2 (7% waste is as-
sumed).
[0067] The superfluous material, i.e. portions removed
from ceiling tile, is arranged above the suspended ceiling.
If the superfluous material is arranged above the sus-
pended ceiling such that it covers an area of 23 m2, this
area corresponds to almost 40 % of a typical ceiling area
in a classroom, i.e. 60 m2. As described above, covering
30-40 % of the ceiling area with ceiling tiles is enough to
secure very good acoustic conditions at low frequencies.
[0068] The superfluous material, i.e. the portions being
removed from ceiling tiles associated with the suspended
ceiling in the same room or a suspended ceiling in an-
other room, may be distributed over the area of the sus-
pended ceiling. For example, the superfluous material
may be arranged in a plurality of enclosures of the type
described above. If each enclosure is filled with super-
fluous material corresponding to a volume of 0,015 m3

(15 litres), 65 enclosures are required to encapsulate 49
m2 of ceiling tiles having a thickness of 20 mm. To obtain
sufficient thickness, for example 60-100 mm, of the su-
perfluous material in the enclosures in order to achieve
desired low frequency absorption, the area of each filled
enclosure shall be approximately 0,6 x 0,6=0,36 m2.
Thus, the enclosures will cover an area of 23 m2. Since
this area is almost 40 % of a typical ceiling area in a
classroom, i.e. 60 m2, the amount will be enough to se-
cure very good acoustic conditions at low frequencies.
[0069] As mentioned above, the enclosure 4 is not re-
quired for achieving the desired effect. The portion or
portions 2b removed from a ceiling tile 2a may be ar-
ranged directly above of the suspended ceiling 1 without
being arranged in any enclosure 4. The enclosure 4 is
preferably acoustically transparent such that sound en-
ergy may be transported through the enclosure 4.
[0070] The absorbing efficiency at 125 Hz is approxi-
mately proportional to the amount of added equivalent
absorption area. This means that even smaller amount
added with superfluous material than 40% of the total
ceiling area will improve the low frequency absorption,
although the effect decrease if the area of added absorp-
tion material decrease. All additional material having
sound absorbing properties will positively affect the low
frequency absorption of the suspended ceiling.
[0071] In one embodiment of the present invention, the
enclosures 4 may be attached to the suspended ceiling
1 in order to prevent enclosures 4 from falling down if a
ceiling tile 2, 2a is removed from the suspended ceiling
1. Fig. 5 shows an enclosure 4 arranged on top of the
suspended ceiling 1. The enclosure 4 comprises an end
portion 5 which is arranged such that the end profile 5
extends over a profile 10 of the supporting structure. The

profile 10 may be a main runner, cross runner or any
other type of profile. A clip 6 is attached to the profile 10
such that the end portion 5 of the enclosure 4 is attached
to the profile. Preferably, the web of the profile is provided
with a bulb 12. In this embodiment, the clip 6 is adapted
to grip the bulb 12 of the profile. The clip 6 is adapted to
enclose a top portion of the bulb 12. The end portion 5
of the enclosure 4 is arranged between the clip 6 and the
bulb 12 such that the end portion 5 is attached to the bulb
12. As shown in fig. 5, more than one clip 5 may be ar-
ranged at the end portion 5 of the enclosure 4.
[0072] Fig. 6 shows an alternative solution wherein the
enclosure 4 is attached to a ceiling tile 2. A fastening
member 7 is inserted through the end portion 5 of the
enclosure 4 into the ceiling tile 2 such that the enclosure
4 is attached to the ceiling tile 2. In the embodiment shown
in fig. 6, the fastening member 7 is an L-shaped member.
[0073] An arrangement facilitating handling and col-
lecting the portions 2b being removed from one of the
ceiling tiles 2a will now be described with reference to
figs. 7. Fig. 7 discloses a holder 20 for the enclosures 4
in which the portions 2b are to be placed. The holder 20
is adapted to be arranged on a scaffolding or ladder (not
shown) on which the person assembling the suspended
ceiling 1 is standing. The assembler is placing the portion
2b being removed from a ceiling tile 2a in an enclosure
4 (not shown in fig. 7) arranged on the holder 20.
[0074] The holder 20 comprises a plate 21. The holder
20 further comprises attaching means 25 for attaching
and hanging the holder 20 on the scaffolding, preferably
on a tubular scaffolding (not shown). The holder 20 fur-
ther comprises holding means 22 for holding a plurality
of enclosures 4. The holder comprises a frame 23 ex-
tending outwards from the plate 21 perpendicular from
the plate 21. In the embodiment shown in fig. 7, the frame
23 has two tongues 24. The tongues 24 are upwardly
protruding. The frame 23 forms a loop on which an en-
closure 4 may be passed in order to form an opening of
the enclosure 4. An edge portion of the enclosure 4 may
be passed over the tongue.
[0075] The holder 20 may be formed from a sheet, for
example a metal sheet of aluminium, steel etc. The at-
taching means 22 and/or the holding means 20 may be
formed of cut-out portions of the sheet being folded.
[0076] The holder 20 is adapted to hold a plurality of
enclosures 4, in which portions 2b removed from a ceiling
tile 2a may be placed. The enclosures 4 may be in form
of bags. The bags may be plastic bags. A stack of bags
may be arranged on the holder 20. The stack of bags
has two apertures in which the holding means 22 may
be inserted in order to suspend the stack of bags.
[0077] A top portion of the bag may be passed over
the frame 23 and the tongues 24 of the holder 20 in order
to keep the bag opened. The stack of bags may be pro-
vided with a weakening portion, for example in form of a
tear line, such that an individual bag may be torn off from
the stack of bags.
[0078] The bag may further be provided with a closure
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means, for instance a zip seal (not shown) or a strip pro-
vided with an adhesive. Alternatively, the bag may be
sealed with a clip (not shown). This clip or a separate clip
may be used to attach the bag to the profiles 10, 11 of
the supporting structure.
[0079] When one bag is filled, the bag is torn off the
stack and placed above the suspended ceiling 1. The
assembler then opens a new bag by passing the top por-
tion over the frame 23 on the holder 20.
[0080] An alternative arrangement for facilitating han-
dling and collecting the portions 2b being removed from
one of the ceiling tiles 2a will now be described with ref-
erence to fig. 8. The holder 30 is adapted to be arranged
on a scaffolding or ladder (not shown) on which the per-
son assembling the suspended ceiling 1 is standing. The
assembler is placing the portion 2b being removed from
ceiling tile 2a in an enclosure 4 arranged on the holder 30.
[0081] The holder 30 in fig. 8 comprises an annular
portion 31, a flange 32 and attaching means 33. The
flange 32 is extending perpendicular from a lower portion
of the annular portion 31. The attaching means 33 are
extending from the flange 32 and attached to the flange
32. The attaching means 33 are adapted to fasten the
holder 30 to a scaffolding or ladder (not shown).
[0082] The holder 30 is adapted to hold at least one
enclosure 4. A top portion of the enclosure 4 is adapted
to be passed over the annular portion 31. The enclosure
4 is in form of a bag, preferably plastic bag. The bag may
be in form of an endless bag. The endless bag is divided
into individual portions by sealing the end of the bag by
means of a clip 35. The assembler then places portions
2b removed from at least one ceiling tile 2a in the bag.
When the bag is filled, the assembler separates the part
of the bag which is filled, for example by cutting the bag
portion. The bag portion may then be sealed by means
of an additional clip. The bag is then placed above the
ceiling 1. The clip 35 may be used to attach the clip to
the profiles 10, 11 of the supporting structure.
[0083] A person skilled in the art appreciates that an
endless bag may be used also together with the holder
20 described with reference to fig. 7.
[0084] According to an alternative or complement, an
entire ceiling tile 2, i.e. a ceiling tile from which no portion
has been removed or cut, may also be arranged above
the suspended ceiling 1, preferably on top of the sus-
pended ceiling 1. The ceiling tile may be an uncut ceiling
tile. The ceiling tile may be of the type described above.
When ordering ceiling tiles 2 for a suspended ceiling 1,
usually one or more spare ceiling tiles 2 are stored, in
case any ceiling tile 2 get damaged under the life time of
the suspended ceiling 1 By keeping spare ceiling tiles 2
being identical to the ceiling tiles arranged in the sus-
pended ceiling 1, it is guaranteed that the spare ceiling
tile 2 has the same colour, texture, surface layer etc as
the rest of the suspended ceiling 1. Any spare ceiling tiles
2 must be stored until it is needed. By arranging the ceiling
tile 2 above the suspended ceiling 1, the spare ceiling
tile 2 is easily accessible when needed. In this case, the

ceiling tile 2 arranged above the suspended ceiling 1 is
of the same type as the ceiling tiles 2 forming the sus-
pended ceiling 1. The spare ceiling tile 2 arranged above
the suspended ceiling 1 is of a type which is adapted to
face the interior of a room. The spare ceiling tile 2 and
the ceiling tiles 2 forming the suspended ceiling 1 is made
of compressed fibre material, preferably mineral fibre,
and most preferably glass wool. The spare ceiling tile 2
and the ceiling tiles 2 forming the suspended ceiling 1
may each comprise at least one surface layer. The spare
ceiling tile 2 and the ceiling tiles 2 forming the suspended
ceiling 1 may each comprise at least one layer of paint.
The ceiling tile may be arranged in an enclosure of the
type described above.
[0085] The spare ceiling tile 2 functions as additional
sound absorbing material when arranged above the sus-
pended ceiling 1. Thereby, the sound absorbing capacity
of the suspended ceiling 1 is increased.
[0086] When a ceiling tile 2 is to be replaced, the spare
ceiling tile 2 is removed from above the suspended ceiling
1 and arranged in the position of the damaged ceiling tile.
[0087] In the alternative aspect, the method may in-
clude arranging a ceiling tile from which no portion have
been removed or cut above the suspended ceiling, pref-
erably on top of the suspended ceiling, in the above de-
scribed manner. According to this aspect, an entire ceil-
ing tile, i.e. a ceiling tile from which no portion has been
removed or cut, is arranged above the suspended and
no portion removed from ceiling tiles are arranged above
the suspended ceiling.
[0088] According to a further aspect, ceiling tiles from
a suspended ceiling which is to be removed or replaced
may be arranged above the suspended ceiling. One or
more ceiling tiles from the suspended ceiling which is to
be removed or replaced are arranged above, preferably
on top of, another suspended ceiling. Preferably, said
one or more ceiling tiles are arranged in at least one
enclosure. The enclosure and the ceiling tile may be of
the above described type. Thereby, the sound absorbing
properties of the suspended ceiling is improved. Further,
old ceiling tiles which otherwise would have to be trans-
ported for recycling or landfill are taken care of and are
used for improving the sound absorbing capacity of the
suspended ceiling. The suspended ceiling on which the
old ceiling tiles are placed may be a new suspended ceil-
ing or an existing suspended ceiling. Also ceiling tiles
which have been damaged can be used as additional
sound absorbing material and be arranged above the
suspended ceiling.
[0089] The ceiling tiles which are to be arranged above
the suspended ceiling may previously have been ar-
ranged in the same room, or have been arranged in a
suspended ceiling in another room or in another building.
[0090] It is contemplated that there are numerous mod-
ifications of the embodiments described herein, which
are still within the scope of the invention as defined by
the appended claims.
[0091] It is for example contemplated that the ceiling
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tile from which the portion is removed may not necessarily
be a ceiling tile arranged adjacent a wall.

Claims

1. Method for mounting a suspended ceiling (1), com-
prising

providing a supporting structure (10, 11) and
ceiling tiles (2),
installing said ceiling tiles (2) in the supporting
structure (10, 11), and
arranging a portion (2b) removed from a ceiling
tile (2a) above said suspended ceiling (1).

2. Method according to claim 1, wherein the ceiling tile
(2a) from which said portion (2b) is removed is in-
cluded in the suspended ceiling (1).

3. Method according to claim 1 or 2, wherein the step
of installing said ceiling tiles (2) comprising adapting
at least one ceiling tile (2a) by removing said portion
(2b) from said at least one ceiling tile (2a).

4. Method according to claim 1, wherein the ceiling tile
(2a) from which said portion (2b) is removed is not
included in the suspended ceiling (1).

5. Method according to any one of claims 1-4, further
comprising arranging said portion (2b) above said
suspended ceiling (1) adjacent a wall.

6. Method according to any one of claims 1-5, further
comprising arranging said portion (2b) above said
suspended ceiling (1) in a corner.

7. Method according to any one of claims 1-6, further
comprising arranging said portion (2b) in an enclo-
sure (4).

8. Method according to claim 7, wherein a plurality of
portions (2b) is arranged in said enclosure (4).

9. Method according to claim 7 or 8, wherein one or
more portions (2b) is arranged in a plurality of enclo-
sures (4) and further comprising distributing said plu-
rality of enclosures (4) above said suspended ceiling
(1).

10. Method according to claim 9, wherein said plurality
of enclosures (4) is distributed such that sound ab-
sorbing properties of the suspended ceiling (1) is op-
timised.

11. Method according to any one of claims 7-10, further
comprising attaching said enclosure (4) to the sup-
porting structure (10, 11).

12. Method according to any one of claims 1-11, further
comprising arranging an entire ceiling tile above the
suspended ceiling.

13. Method according to any one of claims 1-12, wherein
said ceiling tile (2, 2a, 2b) is made of compressed
fibre material, preferably mineral fibre, most prefer-
ably glass wool.

14. A suspended ceiling (1), comprising ceiling tiles (2,
2a) and a supporting structure (10, 11) adapted to
support the ceiling tiles (2, 2a), further comprising a
portion (2b) removed from a ceiling tile (2a), said
portion (2b) being arranged above said suspended
ceiling (1).

15. A suspended ceiling (1) according to claim 14,
wherein said portion (2b) is arranged in an enclosure
(4).
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