
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
61

7 
00

4
A

2
��&����������
�

(11) EP 1 617 004 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
18.01.2006 Bulletin 2006/03

(21) Application number: 05447168.5

(22) Date of filing: 12.07.2005

(51) Int Cl.:
E04B 9/26 (2006.01) E04B 9/24 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(30) Priority: 12.07.2004 EP 04447174

(71) Applicant: CHICAGO METALLIC CONTINENTAL
2110 WIJNEGEM (BE)

(72) Inventor: Stessel, Wilfried
2520 Ranst (BE)

(74) Representative: Luys, Marie-José A.H. et al
Gevers & Vander Haeghen, 
Holidaystraat 5
1831 Diegem (BE)

(54) Suspended ceiling system

(57) The present invention relates to a suspended
ceiling comprising a suspension system with at least one
carrier (49, 50), the suspended ceiling comprising at least
one ceiling panel (1, 11, 51) connected to at least one
spline (3, 23) for suspending the at least one ceiling panel
to the at least one carrier, adjacent carriers defining be-
tween them a space (9) for receiving at least one ceiling
panel between them. The spline extends in upright direc-
tion of the at least one ceiling panel and comprises on a
first side first suspension means (2) for suspending the
spline to the suspension system, and on a second side
opposite the first side taken in height direction of the
spline, at least one attachment member (10) for attach-
ment of a first ceiling panel (1) to the spline in such a way
that the ceiling panel is held and maintained by the at-

tachment member. The first suspension means (2) are
disposed at a first distance d1 from the attachment mem-
ber in height direction of the spline, which is sufficiently
large to accommodate between the top face (12) of the
first ceiling panel (1) and a bottom part (47) of the carrier
(49, 50) at least part of a second ceiling panel (11) in
upright direction of the second ceiling panel. The first
suspension means (2) are disposed at a second distance
d2 from the upright side of the first ceiling panel attached
to the attachment member, which is sufficient to accom-
modate a part of the second ceiling panel (11) when at-
tached to a second spline (23) in width direction of the
ceiling panel to permit suspending the second ceiling
panel between the first (1) and a third ceiling panel (51)
positioned on opposite upright sides (4, 6, 14, 16) of the
second ceiling panel.
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Description

[0001] The present invention relates to a suspended
ceiling comprising a suspension system with at least one
carrier, the suspended ceiling comprising at least one
ceiling panel connected to at least one spline for sus-
pending the at least one ceiling panel to the at least one
carrier, adjacent carriers defining between them a space
for receiving at least one ceiling panel between them, the
at least one ceiling panel comprising a top face facing
the suspension system, a bottom face opposite the top
face and at least one upright side connecting the top and
bottom face, the bottom face facing a space to be covered
by the suspended ceiling, according to the preamble of
the first claim.
[0002] From EP-A-690.183 a concealed suspended
ceiling is known which is built up of a multiplicity of ceiling
panels that are removably mounted into a suspension
grid, opposite upright side walls of each ceiling panel
having an upper and a lower part. The upper and lower
part are separated from each other by means of a longi-
tudinal groove. The suspension grid comprises a plurality
of profiles. A part of each profile is provided to be received
in a longitudinal groove of the ceiling panel. The longitu-
dinal groove, and preferably the upper part of the edge
of the upright side wall of the ceiling panel are made of
an elastic, flexible material, which is capable of deforming
when the profile is inserted between adjacent ceiling pan-
els and the profile is pushed into the space formed by
the grooves of adjacent panels. The upper part of the
ceiling panel may remain deformed or take its original
shape after the profile has been inserted.
[0003] The suspension system disclosed in
EP-A-690.138 however has the disadvantage that it is
only suitable for use with ceiling panels the upper part of
which is deformable.
[0004] There is thus a need for a ceiling suspension
system which is suitable for use with any type of ceiling
panels, regardless of their density, regardless of the pres-
ence or absence of any elastic part.
[0005] It is therefore the object of this invention to pro-
vide a ceiling suspension system which is suitable for
use with ceiling panels which may be made of any ma-
terial, irrespective of its density or elasticity.
[0006] This is achieved according to the present inven-
tion with a suspended ceiling showing the technical fea-
tures of the characterizing part of the first claim.
[0007] Thereto, the suspended ceiling of this invention
is characterized in that the spline extends in upright di-
rection of the at least one ceiling panel; in that the spline
comprises on a first side first suspension means for sus-
pending the spline to the suspension system, and on a
second side opposite the first side taken in height direc-
tion of the spline, at least one attachment member for
attachment of a first ceiling panel to the spline in such a
way that the ceiling panel is held and maintained by the
attachment member; in that the first suspension means
are disposed at a first distance d1 from the attachment

member taken in height direction of the spline, which first
distance d1 is chosen such that it is sufficiently large to
accommodate between the top face of the first ceiling
panel and a bottom part of the carrier to which the spline
is suspended, at least part of a second ceiling panel in
upright direction of the second ceiling panel; and in that
the first suspension means are disposed at a second
distance d2 from the upright side of the first ceiling panel
which is attached to the attachment member, which dis-
tance d2 is sufficient to accommodate a part of the sec-
ond ceiling panel when attached to a second spline in
width direction of the ceiling panel in such a way as to
permit suspending the second ceiling panel between the
first and a third ceiling panel positioned on opposite up-
right sides of the second ceiling panel.
[0008] By defining

- the distance d1 such that it is sufficiently large to
accommodate in upright direction of the spline, be-
tween the top face of the first ceiling panel and a
bottom part of the carrier to which the spline is sus-
pended, at least part of a second ceiling panel in
thickness or upright direction of the second panel,

- and by defining the second distance d2 between the
first spline and the upright side of the ceiling panel
attached to the attachment member of the first spline
such that the distance d2 is sufficient to accommo-
date on top of the first ceiling panel a part of a second
ceiling panel attached to a second spline in width
direction of the first ceiling panel,

mounting a single ceiling panel to and removing a single
ceiling panel from the suspension system is facilitated,
without substantially affecting the position of the other
ceiling panels of the suspended ceiling, even in case the
distance between adjacent ceiling panels is very small
and is only sufficient for accommodating the material
thickness of the splines attached to the sides of adjacent
ceiling panels. In particular with three adjacent ceiling
panels, it is permitted to remove the centrally positioned
ceiling panel from its position without substantially affect-
ing the position of the two remaining ceiling panels posi-
tioned on opposite sides of the central ceiling panel, even
in case the distance between adjacent ceiling panels is
only sufficient for accommodating the material thickness
of the splines attached to the sides of adjacent ceiling
panels. Similarly, the present invention permits mounting
a ceiling panel in a space left between two ceiling panels
positioned on opposite sides of that space. In particular,
this permits inserting part of a ceiling panel with opposite
sides attached to a spline, in the space left between a
first spline attached to an adjacent first ceiling panel and
the top face of that first ceiling panel, and thus permits
suspending the ceiling panel with its second side oppo-
site the first side to the carrier carrying a third ceiling
panel.
[0009] Preferably at least one spline is attached to at
least one upright side of the ceiling panel. More prefer-
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ably, at least one spline is attached to each of the opposite
upright sides of the ceiling panel.
[0010] A preferred embodiment of the suspended ceil-
ing of the present invention permits suspending the ceil-
ing panels in such a way that the suspension system
remains hidden when viewed from a position below it,
i.e. from the space to be covered by the suspended ceil-
ing. Thereto, the suspended ceiling of this invention is
characterized in that the at least one attachment member
abuts against at least part of the top face of the ceiling
panel and against at least part of an upright side face of
the ceiling panel. Since the attachment member of the
spline abuts against at least part of the top face and
against at least part of an upright side face of the ceiling
panel, an improved fit of the spline to the ceiling panel is
guaranteed. Besides this it is ensured that connection of
the ceiling panels to and positioning of the ceiling panels
within the corresponding splines may always be done in
the same way, which favors the geometric and aesthetic
appearance of the suspended ceiling.
[0011] The attachment of the ceiling panels to the
spline may be improvedand an economically feasible
system is provided with the preferred embodiment where
the at least one attachment member comprises an abut-
ment edge which comprises clamping means for clamp-
ing at least part of the top face and at least part of the
upright side face of the ceiling panel into the abutment
edge. Depending on the nature of the material of which
the ceiling panel and the spline are made, a removable
attachment of the ceiling panel to the spline may thereby
be provided.
[0012] According to a preferred embodiment, the at
least one spline is slideably mountable to the carrier over
at least part of the length of the carrier. This is done to
permit positioning of a multiplicity of ceiling panels from
a more or less fixed position of the surface to be covered
by the suspended ceiling. Or in other words, a first ceiling
panel suspended to the suspension grid through its spline
may be advanced by inserting a second ceiling panel to
the suspension grid, which causes the first ceiling panel
to slide over the suspension grid.
[0013] Attachment of the at least one ceiling panel to
the corresponding spline is facilitated, strengthened and
hidden from the space below the suspended ceiling with
the technical feature that the clamping means comprise
a first top flange abutting against at least part of the top
face of the ceiling panel, a second side flange abutting
against at least part of a side face of the ceiling panel,
and a third flange which protrudes from the second flange
towards the side face of the ceiling panel. Thereby the
third flange may be provided to extend along at least part
of the bottom face of the ceiling panel, in view of exerting
a clamping action to the top and bottom face of the panel,
or the third flange may be provided to be received within
the interior of the ceiling panel in case it is to be hidden
from a position below the suspended ceiling. In the latter
case at least one of the upright sides, but preferably at
least two opposite sides of the ceiling panel may contain

at least one groove for receiving the third flange.
[0014] In view of providing a suspended ceiling with
an improved aesthetic appearance, in which the distance
between adjacent panels may be controlled both in lon-
gitudinal and transverse direction of the panels, use can
be made of an intermediate profile. In that case, facing
side faces of adjacent panels connecting the upright
sides which are attached to the corresponding splines,
are provided to co-operate with a corresponding inter-
mediate profile, which comprises a top flange abutting
against the top face of the ceiling panel and a side flange
abutting against at least part of a side face of the ceiling
panel. The intermediate profile may further comprise a
lower flange to be received within the interior of the panel
or positioned in such a way that a clamping action is
exerted to the top and bottom face of the ceiling panel,
by the top and lower flange of the ceiling panel.
[0015] The present invention also relates to a ceiling
panel for use in the above-described suspended ceiling.
[0016] The present invention further relates to a spline
for use in the above-described suspended ceiling.
[0017] The present invention is further elucidated in
the attached figures and description of the figures.
[0018] Figure 1a-d show a cross section of different
embodiments of the spline for suspending a ceiling panel
in the suspended ceiling system of this invention.
[0019] Figure 2a shows a view to an embodiment of
the spline for use with ceiling panels made of a material
with a high density. Figure 2b shows an alternative em-
bodiment of the spline of the present invention.
[0020] Figure 3a and b show a view to a suspended
ceiling of the present invention show from the side cov-
ered by it.
[0021] Figure 4a-e show a ceiling panel with different
embodiments of attached splines.
[0022] Figure 5 shows a cross section of two adjacent
ceiling panels, each attached to a corresponding spline,
the splines being suspended to a suspension grid.
[0023] Figure 6 shows a view from the top to ceiling
panels attached to splines suspended to a suspension
grid.
[0024] Figure 7 is a cross section of a spline provided
for suspending the ceiling system to an upright wall.
[0025] Figure 8a-f shows different stages in the mount-
ing of the ceiling panels to a suspension grid.
[0026] Figure 9 shows a cross section of a panel having
a spline attached to opposite upright sides.
[0027] Figure 10 shows possible embodiments of fac-
ing sides of ceiling panels.
[0028] A preferred embodiment of the ceiling suspen-
sion system of this invention is shown in figure 5 and 6.
[0029] In the suspended ceiling and suspension sys-
tem shown in figure 5 and 6, a plurality of splines 3, 23
are suspended to a suspension grid comprising a multi-
plicity of main carriers 49, 50 suspended to a primary
structure 28, which is suspended to the building construc-
tion by means of hangers 27. Within the framework of
the present invention it is however also possible to di-
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rectly suspend the carriers 49, 50 to the building con-
struction without an interfering suspension grid. The car-
riers 49, 50 function as a means for suspending the ceil-
ing panel 1, 11, 51 to the suspension grid by means of
an interfering spline 3, 23. The main runner 28 may take
any shape considered suitable by the person skilled in
the art. The main runner 28 may for example take the
form of the well known longitudinal main runners widely
used in the art of suspended ceilings, the main runner
may however also take the form of an individual hanger
or a loop to which the carrier 49 is to be attached. In
modern suspended ceilings there is a tendency to control
the distance between adjacent ceiling panels, in such a
way that it is virtually constant over the whole ceiling.
Often there is even a tendency to keep the distance be-
tween adjacent ceiling panels as small as possible as
this may improve the aesthetic appearance and assist in
improving the heat resistance of the suspended ceiling.
[0030] Preferred embodiments of the ceiling panel 1,
11, 51 for use in the suspended ceiling of the present
invention, are shown in figure 4a-e. As can be seen from
these figures, each ceiling panel comprises a top face
12 facing the building construction, a bottom face 13 fac-
ing the space to be covered by the ceiling panel, two
opposite upright longitudinal sides 4, 14 connecting the
top and the bottom face, and two opposite upright trans-
verse sides 6, 16 connecting the longitudinal sides 4, 14.
The ceiling panels shown have a substantially rectangu-
lar shape. However, depending on the envisaged design
of the ceiling, the ceiling panel may have any shape con-
sidered suitable by the person skilled in the art. The ceil-
ing panel 1, 11 may for example also be substantially
square or have the shape of a parallelogram, or any other
shape as well. The at least one ceiling panel may be
suspended to the carrier 49, 50 along either its transverse
or longitudinal sides.
[0031] The at least one ceiling panel of the present
invention is suspended to the ceiling suspension system
by means of at least one spline 3, 23. A detailed con-
struction of preferred embodiments of the spline is shown
in figure 1a-d and 2a-b. Each spline 3, 23 comprises a
longitudinally extending upright flange 21, a first end 31
of which is connected to suspension means 2 for sus-
pending the spline 3, 23 to the carrier 49, 50. Usually a
spline 3, 23 will be mounted to both opposite sides of a
ceiling panel 1, 11 these may either be the transverse 6,
16 or longitudinal sides 4, 14 of the ceiling panel. It is
however also possible to mount only a single spline 3 to
one side of the ceiling panel, in particular for those panels
that are to be positioned along the edges of the suspend-
ed ceiling.
[0032] The suspension means 2 may take any form
considered suitable by the person skilled in the art as
well. The suspension means may for example take the
form of a hook-shaped flange or any other suitable form.
It is however preferred that the suspension means 2 com-
prise a fourth and a fifth flange 24, 25 which are angled
with respect to each other as is shown in figure 1 a-d,

and which are connected to each other in a top 43. With
such a construction, the angle is provided to receive a
corresponding upright flange of the carrier 28 to which
the suspension means 2 are suspended. Thus, the sus-
pension means 2 are confined in one single, unambigu-
ous position, which permits to minimise the risk to the
occurrence of small variations in the distance between
adjacent ceiling panels due to an insufficient correct po-
sitioning. As a consequence, an improved control of the
distance between adjacent panels is provided. The an-
gled positioning of the flanges 24, 25 facilitates sliding of
the spline over the carrier to which it is attached. This is
important as the slideable mounting permits for example
inserting ceiling panels with splines mounted thereto from
one side or end of a ceiling suspension system and ad-
vancing already mounted ceiling panels by sliding them
over the suspension grid as additional ceiling panels are
added. The suspension means 2 are provided to suspend
the at least one ceiling panel in upright direction of the
ceiling panel.
[0033] A second end 32 of the upright flange 21 oppo-
site the first end of the spline is connected to an attach-
ment member 10. The attachment member 10 serves
the function of permitting attachment of at least one ceil-
ing panel 1, 11 to the spline 3, 23. Thereby, the first sus-
pension means 2 are disposed at a first distance d1 from
the attachment member 10 taken in height direction of
the spline, which first distance d1 is chosen such that it
is sufficiently large to accommodate between the top face
12 of the first ceiling panel 1 and a bottom part 47 of the
carrier 49, 50 to which the spline is suspended, a second
ceiling panel 11 in thickness direction of the second ceil-
ing panel. Thereby, the upright flange 21 may extend
virtually perpendicular with respect to the top face 17 of
the attachment member 10, or it may slant somewhat.
Often the slanting positioning is preferred as this provides
resiliency between the attachment member and the up-
right flange and facilitates mounting and removing of the
spline 3, 23 to the suspension grid.
[0034] Thus, the spline used in the suspended ceiling
of this invention incorporates three functionalities:

1. it functions as a suspension means for suspending
at least one ceiling panel to the suspension grid
2. it provides the possibility of moving a ceiling panel
along the suspension grid by means of sliding
3. it functions as a holding means for holding and
confining the ceiling panel in a well defined position
within the attachment means contained in the spline.

[0035] The spline 3, 23, the suspension means 2, the
upright longitudinal flange 21, the attachment member
10 may all run continuously over the entire length of the
spline 3 as is shown in figure 4a. This type of spline will
mostly be used with materials which involve a risk to de-
flection due to gravity. The spline 3, the suspension
means 2, the upright longitudinal flange 21, the attach-
ment member 10 may all have the same or a different
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length. To facilitate mounting of the spline 3 to the carrier
49, 50 and to permit accommodating means 22 for sus-
pending the carrier 49 to the suspension grid 28, it may
be considered to cut part of the end part from the upright
longitudinal flange 21 and the suspension means 2 of
the spline (see figure 4a-4e and figure 6).
[0036] To mount a ceiling panel to the suspension grid,
usually a first and a second spline will be mounted to
respectively a first and a second opposite side face 4,
14, 6, 16 of the ceiling panel as is shown in figure 4a and
figure 9. It is also possible to connect two or more ceiling
panels to a single spline. It is further possible to suspend
a ceiling panel using multiple splines 3, 23, 33 as is shown
in figure 4b. In that case the length of the spline will usually
be substantially smaller than the length of the side of the
ceiling panel to which it is attached. Also in that case
each spline 3, 23 will comprise an upright longitudinal
flange 21 and suspension means 2, and attachment
means 10 as is shown in figure 4c. This type of spline
will mostly be used with ceiling panels showing a limited
risk to deflection when suspended. For the sake of sim-
plicity, strength and economic production, and to mini-
mise the risk to deflection of the ceiling panel when sus-
pended due to gravity forces, it is however preferred that
the spline 3, the suspension means 2, the upright longi-
tudinal flange 21 and the attachment member 10 of the
spline run continuously over virtually the entire length of
the ceiling panel.
[0037] The attachment member 10 permits attachment
of one or more ceiling panels 1, 11, 51 to a spline 3 in
such a way that the ceiling panel is held, maintained and
supported by the spline 3 in a well defined, reproducible
position. The holding function may be achieved in various
ways known to the person skilled in the art. Possible em-
bodiments of this holding function are shown in figure 1
a-d. The ceiling panel 1, 11 may be held by the attach-
ment member 10 in a permanent manner, where removal
of the panel cannot be done without substantially dam-
aging the ceiling panel; the ceiling panel can however
also be held in a removable manner by the attachment
member 10.
[0038] In the preferred embodiment shown in figure
1a, the attachment member 10 comprises an abutment
edge 20 which is provided to abut against the top face
12 of the ceiling panel and against at least one upright
side face 4, 14, 6, 16 of the ceiling panel. The abutment
edge 20 may for example be fastened to part of the top
face 12 and/or upright side face 4, 6, 14, 16 of the ceiling
panel by means of gluing, stapling, welding, bolting, or
any other mechanical connection considered suitable by
the person skilled in the art. Gluing may for example be
recommendable with ceiling panels made of glass or
plastic material. In that case a close fit of the top and side
flange 17, 18 of the abutment edge to the top face and
upright side face 12, 4, 6, 14, 16 of the ceiling panel to
which the abutment edge is fastened, is important. The
close fit ensures that a reproducible positioning of the
ceiling panel within the spline may be achieved, so that

the ceiling panels of the suspended ceiling may be posi-
tioned at virtually the same distance from each other and
the aesthetic appearance of the ceiling system may be
improved. The embodiment shown in figure 1a, will most-
ly be used with ceiling panels made of a very high density,
for example glass or expanded glass, or a material of a
very low density. According to another embodiment, the
abutment edge 20 may for example comprise multiple
protrusions, which are provided to engage the material
of the ceiling panel and in that way hold the ceiling panel
attached to the spline 3. Depending on the nature of the
material of which the abutment edge 20 and the ceiling
panel 1, 11 are made, the protrusions may additionally
be glued, welded or molten in the panel.
[0039] Optimum positioning and attachment of the ceil-
ing panel to the spline 3, 23 is achieved with an abutment
edge 20 which comprises clamping means for holding
the ceiling panel in a clamped manner, the clamping
means extending along at least part of the top face 12
and along part of the upright side face 4, 14, 6, 16 of the
ceiling panel. The clamping action is a fourth function
that may be exerted by the spline. Depending on the
shape of the clamping means and the nature of the ma-
terial of which the ceiling panel 1, 11 and the spline 3 are
made, a removable mounting of the panel within the
spline may be provided or not.
[0040] The clamping action is achieved with an abut-
ment edge 20 which comprises a first top flange 17 pro-
vided to abut against at least part of the top face 12 of
the ceiling panel. Usually the top flange 17 will abut only
against a limited part of the top face 12, seen in the di-
rection perpendicular to the direction in which the top
flange extends. Or in other words, a top flange extending
and being slideable in longitudinal direction of a ceiling
panel, will extend over a limited distance in transverse
direction of the panel. The abutment may be direct or
indirect through the interference of one or more protru-
sions 34 protruding from the first flange 17 to the top face
of the ceiling panel (fig. 1c). The abutment edge 20 further
preferably comprises a second side flange 18 which is
provided to abut against part of an upright side face 4,
6, 14, 16 of the ceiling panel or against the whole side
face. The clamping abutment edge comprises a second
upright flange 18 which extends along the upright side
face of the ceiling panel. To provide the clamping func-
tion, the abutment edge 20 will usually comprise at least
one third flange 19, which protrudes from the second side
flange 18 towards the side face of the ceiling panel which
is to be clamped within the abutment edge.
[0041] Thereby, the third flange may protrude into the
upright side face 4, 6, 14, 16 of the ceiling panel, which
extends along the second upright flange 18 of the abut-
ment edge. The third flange 19 may for example run sub-
stantially perpendicular (fig. 1 b) with respect to the sec-
ond flange 18, or extend under a smaller angle if an im-
proved clamping is aimed at (fig. 1 c). In that case, de-
pending on the nature of the material of which the ceiling
panel is made, care should be taken that the force exerted
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by the third flange to the material is not too high, as this
may induce stresses in the material of the ceiling panel
and damage the ceiling panel. The third flange 19 may
as such also be bent or angled in longitudinal direction
if an improved control of the clamping action is required
as is shown in fig. 1 c. An angled third flange 19 will
usually be clamped within the groove. The third flange
19 may for example also be toothed in longitudinal direc-
tion or comprise multiple protrusions along the longitudi-
nal direction to facilitate insertion, especially in case the
ceiling panel does not contain a groove (figure 2a). This
type of attachment member is very suitable for use with
high density materials such as for example wood or gyp-
sum. It is particularly preferred that the third flange 19 is
resiliently mounted with respect to the second flange 18
as in that way the clamping action exerted by the abut-
ment edge 20 may be improved. The third flange 19 may
further be connected to a fourth flange 39 which is folded
back along at least part of the third flange and in that way
provides a resilient member. In that way a kind of barb
is provided, so that the attachment member can hardly
be removed from the ceiling panel (fig 4d). The third
flange 19 may as such be a resilient member as well.
The third flange 19 may also extend at the position of the
bottom face 13 of the panel 1, 11, so that the panel is
clamped by the suspension means along part of its top
and bottom face 12, 13. This will mostly be used with
materials of very high density for example glass, or ma-
terials of very low density which get damaged when a
flange protrudes into the interior of the material. The width
of the top flange and the extent to which the top flange
17 of the abutment edge 20 is attached to the ceiling
panel is not critical to the invention and will usually be
adapted by the person skilled in the art, depending on
the nature and weight of the material of the ceiling panel.
Also the nature of the material of which the abutment
edge 20 is made will usually be taken into account. The
ceiling panel may be clamped within the attachment
member over substantially its entire height as is shown
in figure 1d or over a part of its height only as is shown
in figures 1a-1c.
[0042] To facilitate attachment of the ceiling panel 1,
11 to the attachment means 10 and to provide a con-
cealed suspended ceiling in which the suspension means
are hidden from the space below the ceiling, the ceiling
panel preferably comprises a first and a second groove
5, 15 in opposite upright sides 4, 14, 6, 16 of the panel.
The grooves may either be provided in the longitudinal
4, 14 or transverse sides 6, 16 of the panel or in both (fig.
1c, 2b and 4a). It is however also possible to have ceiling
panels that do not contain such grooves (fig. 1a, 1b, 1d,
4b, 4c). In case no groove is provided, the attachment
means or part thereof may be attached to the top face
12 and/or the upright side face 4, 14, 6, 16 against which
the attachment means 10 abut. It is also possible to use
attachment means 10 having a third flange 19 which is
provided to be driven into the material of the ceiling panel,
in particular in the upright side face of the panel as is

shown in figure 1b, 4b. Especially in that case a close fit
of the top flange and upright flange of the abutment edge
to the top face and upright side face of the ceiling panel
is required. This technique may for example be used with
ceiling panels made of a soft material or for example of
wood. In that case usually use will be made of a spline
3 as shown in figure 2a, where the protrusions 35 facilitate
intrusion of the third flange 19 into the material of the
ceiling panel.
[0043] It is however also possible to provide at least
one groove 7, 8 in one or both transverse sides 6, 16 of
the ceiling panel. This permits mounting the ceiling pan-
els in multiple directions (figure 1c, 2b, 4a) or accommo-
dating the third flange 19 of a spline in one pair of opposite
grooves, and a further similar or different profile to be
described below, in the other pair of opposite grooves.
[0044] The thickness of the ceiling panel 1, 11 will usu-
ally be chosen such that it is sufficiently large to accom-
modate the above-described groove or grooves 5, 7, 8,
15. The distance between each of the grooves 5, 7, 8,
15 and the top and bottom face 12, 13 of the ceiling panel
may be the same or different. The distance between the
transverse grooves 7, 8 and the top and bottom face 12,
13 may be the same or different as the distance between
the longitudinal grooves 5, 15 and the top and bottom
face of the ceiling panel, but is preferably the same to
permit using the ceiling panels in any desired orientation.
Each groove 5, 7, 8, 15 may extend over virtually the
whole length of the side face of the ceiling panel into
which it is provided, or over part of this length only. The
length of the groove will usually be adapted to the length
of the corresponding attachment member 10 of the spline
3 to be received in the groove. It is however preferred
that each groove 5, 7, 8, 15 extends over the whole length
of the side face of the ceiling panel into which it is pro-
vided, as this facilitates insertion of the spline 3 and min-
imizes the risk to damaging the ceiling panel. It is further
remarked that the attachment member shown in figure
1a and 1d is particularly suitable for use with ceiling pan-
els of a limited thickness, whereas the attachment mem-
ber shown in figure 1b and 1c may only be used with
ceiling panels having a sufficient thickness. Usual thick-
nesses for ceiling panels used in the art are standard
thicknesses of 12 and 15 mm.
[0045] From the above given description it follows that
the splines are hidden from the surface below the sus-
pended ceiling, in case the third flange 19 of the spline
3 extends within the interior of the ceiling panel. Thus a
concealed system is provided, which may look very mon-
olithic if so desired. Thereby, the ceiling panels may be
dimensioned such that the distance between adjacent
panels is limited to the material thickness of the splines
used to suspend the adjacent panels. The monolithic
character of the suspended ceiling may be further im-
proved by minimizing the distance between adjacent
panels, for example by minimizing the material thickness
of the abutment edge 20 and by using suspension means
which fit as closely to the ceiling panel 1, 11 as possible.
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In the above described system, facing sides of opposite
ceiling panels are each attached to a spline. Each spline
in turn is suspended, either in a direct manner to the
building construction or through the intermediate of a sus-
pension grid. From the above described construction of
the splines it follows that along the sides of the ceiling
panels bearing the spline, hardly any passage between
the ceiling panels is left, so that access to the space be-
tween the ceiling panels and the building construction is
severely hampered, thus providing a flame safe ceiling
with improved heat and fire resistance. The heat and fire
resistance may be adapted to any requirements by prop-
erly selecting the material of which the panels and the
suspension means 2 are made.
[0046] In case the ceiling panel1, 11 comprises at least
one groove 5, 7, 8, 15 the top part 30 of the panel, i.e.
the part of the panel located between the groove and the
top face of the panel 12 may have the same or different
dimensions as the bottom part 40 of the panel (see figure
10 a-c). This means that the top and bottom part 30, 40
may have the same or a different length and/or width.
This technical feature may for example be used to provide
visible grooves between adjacent panels at the visible
side of the suspended ceiling, for example for aesthetic
reasons or to provide illumination. Those grooves may
extend either in longitudinal or transverse direction of the
ceiling only, or in both directions (figure 10).
[0047] Depending on the density of the material of
which the ceiling panels 1, 11 are made, the spline 3, in
particular the first, second and third flange 17-19 of the
spline may have the same length, a smaller or a substan-
tially smaller length as compared to the side 4, 6, 14, 16
of the panel to which it is attached. A spline 3 may either
be attached to both longitudinal sides 4, 14 of the ceiling
panel or to the transverse sides 6, 16. An improved ri-
gidity, with a minimum risk to deflection of the ceiling
panels is however obtained with a first, second and third
flange 17-19 having substantially the same length as the
upright side 4, 14, 6, 16 of the ceiling panel to which they
are attached. With such a construction, optimum leveling
of the ceiling panels is achieved, the spline being capable
of compensating plastic deformation or deflection of the
ceiling panel carried by it. Within the framework of this
invention, it is possible to attach multiple splines 3 to one
upright side 4 of the single ceiling panel as is shown in
figure 4b. Within the framework of this invention, it is also
possible to attach to a single spline an upright side of a
single ceiling panel or two or multiple ceiling panels. It is
however preferred to attach only one single ceiling panel
1, 11 to a spline 3 as this improves the versatility of the
system and maximizes design possibilities. Attachment
of one single panel will also be preferred for ceiling panels
made of a heavy or pliable material, as an improved sup-
port is provided. For aesthetic reasons, for example fac-
ing bottom edges at a side of the ceiling panel remote
from the ceiling suspension system, may be chamfered.
It is also possible to cut an edge from the bottom face
and part of the upright side face of facing sides of adjacent

panels. This may be of particular importance in case the
level in height direction of the ceiling between adjacent
panels for one reason or another may vary somewhat.
The visibility of such varying level may be reduced by the
chamfered edges.
[0048] To improve the monolithic character of the sus-
pended ceiling of this invention and to improve the fire
resistant properties of the ceiling, facing side faces 6, 16,
36 of adjacent panels 1, 11 which connect the upright
sides 4, 14 to which the splines 3 are attached, preferably
have complementary engaging surfaces. This may be
achieved in different ways. For example facing side faces
of adjacent panels connecting the upright sides attached
to the corresponding splines, may have complementary
stepped surfaces. According to another embodiment,
facing side faces of adjacent panels connecting the up-
right sides attached to the corresponding splines, are pro-
vided to co-operate with a corresponding intermediate
profile. Such a profile, may similarly to the spline 3 com-
prise a top flange abutting against the top face 12 of the
ceiling panel and a side flange butting against at least
part of a side face of the ceiling panel 11. The interme-
diate profile may further comprise a flange to be received
in a clamped manner in a corresponding groove provided
in the side of the ceiling panel against which the abutment
edge is abutting. The intermediate profile may also take
the form of a flange that is received in facing grooves of
facing upright sides of facing ceiling panels or any other
suitable flange known to the skilled artisan.
[0049] Positioning of the intermediate profile may be
improved by the presence of at least one ridge 29 in spline
3, 23 which protrudes from a bottom face of the first top
flange 17 towards the top face 12 of the ceiling panel
(figure 2b). This ridge may take the form of a multiplicity
of small members provided at specific positions of the
flange 17, or of one single member positioned at a fixed
distance from the end part of the flange 17. Due to the
presence of this ridge, flange 17 is locally lifted from the
top face 12 of the panel, and permits insertion of a flange
of the intermediate profile between the top face 12 of the
ceiling panel and the first top flange 17 of the abutment
edge. The distance over which the flange of the interme-
diate profile may be moved or inserted in the space be-
tween the top face 12 of the ceiling panel and the spline
3, 23 is limited by the ridge 29. The presence of this in-
termediate profile permits controlling the positioning of
the ceiling panels in all directions, also in the direction
perpendicular to the suspending direction of the ceiling
panel, it minimizes the risk to the occurrence of slits, it
permits to virtually completely close the ceiling system
and improve the fire resitance and to minimise the risk
that illumination of the plenum above the ceiling would
be visible at a position below the ceiling, and the reverse.
[0050] As can be seen from figure 1c and figure 4a,
the upright second flange 18 and the upright flange of
the intermediate profile may comprise at least one notch
which protrudes from the flange towards an adjacent pan-
el. Preferably notches on facing flanges are positioned
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in such a way that they take corresponding positions to
touch one another. By giving facing notches co-operat-
ing, engaging surfaces, an additional fixation of the po-
sition of adjacent panels is provided, which permits to
position adjacent panels at fixed positions with respect
to each other in longitudinal direction of the spline. The
engagement is preferably releasable. In stead of co-op-
erating engaging notches however, each notch on a first
spline may be provided to engage a recess on a second
facing splines. In that case the distance between adja-
cent panels may be limited to the material thickness of
the spline or the off-set distance of the spline as is shown
in fig. 1c.
[0051] The above described suspension means 2 or
intermediate profile may also be used for suspending
panels extending along a wall or beam, to that wall or
beam, as is for example shown in figure 5 and 7. The
suspension may be direct or indirect by means of an in-
terfering carrier, generally known to the skilled person.
[0052] The ceiling panels used in the suspended ceil-
ing of the present invention can be made of a single ma-
terial or of a plurality of materials. They can be made of
a single layer or multiple layers adhered to each other.
The ceiling panel of this invention can be made of any
material considered suitable by the person skilled in the
art, for example wood, cement, plastic, fibrous reinforced
plastic, gypsum, glass or any other material or combina-
tion of materials.
[0053] In the embodiment shown in the figures de-
scribed above, the ceiling panels are provided to be slide-
able in the direction in which the spline 3, 23, 33 extends.
Within the framework of this invention, the spline 3, 23,
33 may however also be designed in a way that it is slide-
able in a direction perpendicular to the direction in which
it extends. This embodiment, where the spline is slidea-
ble in the direction of the arrow, is shown in figure 2b.
Recess 37 is provided to receive an edge of the carrier
in a direction perpendicular to top flange 41. Flange 42
is provided to run parallel with and to contact the carrier
and to function as a kind of sliding guiding.
[0054] Thus, with the present invention a suspended
ceiling is provided which comprises a multiplicity of ceil-
ing panels, whereby a next ceiling panel is capable of
advancing a previously inserted ceiling panel by means
of a sliding movement. Thus, a limited number of mount-
ing positions is needed to insert the panels. The panels
may be positioned in line, in a staggered configuration
or any other desired configuration. The suspended ceil-
ing may be conveniently formed as a substantially flat
ceiling extending at one single level or multiple levels.
However, opposite sides of a ceiling panel may be posi-
tioned at different levels and thus permit constructing a
waved or rounded ceiling.
[0055] Mounting of the panels to a suspension grid is
done as is shown in figure 8a-f. As can be seen from
figure 8a, a first and third panel 1, 51 have been mounted
to opposite first and second main carriers 49, 50. A first
spline 3 of the panel to be inserted, is mounted to a first

longitudinal side 4 of panel 1, a second spline 23 is mount-
ed to a second longitudinal side 14 of panel 1, opposite
the first longitudinal side 4. The abutment edge 20 of the
spline 3 abuts against part of the top and side face 12,
13 of the panel 1. In the grooves 5, 15 provided on op-
posite longitudinal sides 4, 14, each time a third flange
19 of splines 3, 23 is received.
[0056] In figure 8b and 8c part of a first side of panel
1 is inserted

- in thickness direction in the space d1 left between
the top face 12 of adjacent panel 11 and a bottom
side 47 of the carrier 49 to which the adjacent panel
is connected

- and in width direction in the space d2 between the
upright side face 14 of the adjacent panel and the
spline 3 attached to the adjacent panel

in such a way that spline 23 mounted to the opposite
second side of panel 1 may be suspended to carrier 50.
After the first side of the ceiling panel 11 has been insert-
ed in d1 and d2 of the adjacent ceiling panel 1, spline 23
is lifted to a position above the upright flange of carrier
50, and lowered until the upright flange 46 of carrier 50
is received within the edge formed by flange 24 and 25
of the spline 23. At that point upright side face 14 of panel
1 runs along upright side face 4 of adjacent panel 11 (fig.
8e). Simultaneously, spline 3 mounted do the first side
of panel 1 is lowered and suspended to carrier 49 in a
similar manner, whereby upright side face 4 of panel 1
runs along upright side face 14 of adjacent panel 11.
[0057] Removal of a panel from the ceiling can be
done, by applying the above described steps in the re-
versed order.
[0058] After having mounted panel 1 as described
above, panel 1 may be displaced over carriers 49 by slid-
ing the edges 24, 25 on opposite sides of the panel over
the upright flanges of main carrier 49 in longitudinal di-
rection of the spline 3, 23 and the carrier 49, 50. In that
way space may created for inserting one or more further
panels from the same position. As can be seen from fig-
ure 3a and 3b, panels of adjacent rows may take any
position with respect to each other. They may be aligned
or take a staggered position or any position between
those. By varying the distance between opposite carriers
49, the appearance of the ceiling may be further changed.
For example in a first row panels may be suspended
along their longitudinal sides to the carriers 49, whereas
in an adjacent row they are suspended with their trans-
verse sides. Within one row, panels may be used which
have the same or a different dimension in the sliding di-
rection of the panel. By varying the distance between the
main carriers, adjacent rows may be created which are
suitable for accommodating panels having different di-
mensions.
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Claims

1. A suspended ceiling comprising a suspension sys-
tem with at least one carrier (49, 50), the suspended
ceiling comprising at least one ceiling panel (1, 11,
51) connected to at least one spline (3, 10, 17-20)
for suspending the at least one ceiling panel to the
at least one carrier, adjacent carriers defining be-
tween them a space (9) for receiving at least one
ceiling panel between them, the at least one ceiling
panel comprising a top face (12) facing the suspen-
sion system, a bottom face (13) opposite the top face
and at least one upright side (4, 6, 14, 16) connecting
the top and bottom face, the bottom face (13) facing
a space to be covered by the suspended ceiling,
characterised in that the spline (3) extends in up-
right direction of the at least one ceiling panel (1, 11,
51); in that the spline (3) comprises on a first side
first suspension means (2) for suspending the spline
to the suspension system, and on a second side op-
posite the first side taken in height direction of the
spline, at least one attachment member (10) for at-
tachment of a first ceiling panel (1) to the spline in
such a way that the ceiling panel is held and main-
tained by the attachment member; in that the first
suspension means (2) are disposed at a first dis-
tance d1 from the attachment member (10) taken in
height direction of the spline, which first distance d1
is chosen such that it is sufficiently large to accom-
modate between the top face (12) of the first ceiling
panel (1) and a bottom part (47) of the carrier (49,
50) to which the spline is suspended, at least part of
a second ceiling panel (11) in upright direction of the
second ceiling panel; and in that the first suspension
means (2) are disposed at a second distance d2 from
the upright side of the first ceiling panel which is at-
tached to the attachment member, which distance
d2 is sufficient to accommodate a part of the second
ceiling panel (11) when attached to a second spline
(23) in width direction of the ceiling panel in such a
way as to permit suspending the second ceiling pan-
el between the first (1) and a third ceiling panel (51)
positioned on opposite upright sides (4, 6, 14, 16) of
the second ceiling panel.

2. A suspended ceiling as claimed in claim 1, charac-
terised in that the at least one attachment member
(10) comprises an abutment edge (20) which is pro-
vided to abut against at least part of the top face (12)
and at least one upright side face (4, 14) of the ceiling
panel.

3. A suspended ceiling as claimed in claim 1 or 2, char-
acterised in that the abutment edge (20) comprises
clamping means for clamping the ceiling panel along
at least part of the top face (12) and part of the upright
side face (4, 14) of the ceiling panel.

4. A suspended ceiling as claimed in claim 3, charac-
terised in that the clamping means comprise a first
top flange (17) abutting against the top face (12) of
the ceiling panel, a second side flange (18) abutting
against at least part of a side face of the ceiling panel
(4, 14, 6, 16).

5. A suspended ceiling as claimed in claim 4, charac-
terised in that the clamping means further comprise
a third flange (19) which protrudes from the second
flange (18) at a position which corresponds to the
bottom face (13) of the ceiling panel, and is provided
to clamp the at least one ceiling panel between the
first top flange (17) and the third bottom flange (19)
along part of respectively the top and bottom face of
the ceiling panel (12, 13).

6. A suspended ceiling as claimed in claim 4, charac-
terised in that the clamping means further comprise
a third flange (19) which protrudes from the second
flange (18) towards the panel and is provided to be
received within an interior part of the panel, at a po-
sition between the top and bottom face of the ceiling
panel (12, 13).

7. A suspended ceiling as claimed in claim 6, charac-
terised in that at least one upright side face of the
ceiling panel comprises at least one groove (5, 7, 8,
15) at a position between the top and bottom face
(12, 13) of the panel for receiving the third flange
(19), in view of clamping the ceiling panel within the
clamping means between at least part of the top face
of the ceiling panel and the at least one groove.

8. A suspended ceiling as claimed in claim 7, charac-
terised in that the at least one groove (5, 6, 15, 16)
extends over a substantial length of the side face of
the ceiling panel and in that the clamping means
(17-19) extend over a substantial length of the
groove (5, 15).

9. A suspended ceiling as claimed in claim 8, charac-
terised in that the third flange (19) is connected to
the second flange (18) in a resilient manner.

10. A suspended ceiling as claimed in any one of claims
1-9 characterised in that the spline comprises an
upright flange (21) connecting the suspension
means (2) and the attachment member (10), the up-
right flange being resiliently mounted with respect to
the attachment member.

11. A ceiling suspension system as claimed in any one
of claims 1-10, characterised in that the at least
one spline (3, 23) is slideably mountable to the carrier
(49, 50).

12. A ceiling suspension system as claimed in claim 11,
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characterised in that the at least one spline (3, 23)
is slideable in a direction parallel to or perpendicular
to the longitudinal direction of the spline.

13. A suspended ceiling as claimed in any one of claims
1-12, characterised in that the suspension means
(2) are provided to suspend the at least one ceiling
panel in upright direction of the ceiling panel.

14. A suspended ceiling as claimed in any one of claims
1-13, characterised in that the suspension means
(2) comprise a first and a second flange (24, 25)
which slant with respect to each other and are con-
nected to each other along a top (43), the top (43)
being provided to receive an upright edge (46) of the
at least one carrier (49, 50) to control sliding of the
spline (3, 23) over the carrier (49, 50).

15. A ceiling suspension system as claimed in any one
of claims 1-14, characterised in that at a bottom
side (13) of the ceiling panel remote from the ceiling
suspension system, facing bottom edges of facing
ceiling panels are chamfered.

16. A suspended ceiling as claimed in any one of claims
1-15, characterised in that all ceiling panels have
the same or a different length.

17. A suspended ceiling as claimed in any one of claims
1-16, characterised in that all ceiling panels have
the same or a different width.

18. A suspended ceiling as claimed in any one of claims
1-17, characterised in that opposite first and sec-
ond upright side faces (4, 14, 6, 16) of the at least
one ceiling panel are connected to respectively at
least one first and at least one second spline (3, 23).

19. A suspended ceiling as claimed in any one of claims
1-18, characterised in that facing side faces (6, 16,
36) of adjacent panels (1, 11, 51) connecting the
upright side faces (4, 14) to which the corresponding
splines (3) are attached, have complementary en-
gaging surfaces.

20. A suspended ceiling as claimed in any one of claims
1-19, characterised in that facing side faces (5, 15)
of adjacent ceiling panels (1, 11, 51) connecting the
upright sides faces (4, 14) to which the correspond-
ing splines (3) are attached, have complementary
stepped surfaces.

21. A suspended ceiling as claimed in any one of claims
1-19, characterised in that facing side faces (5, 15)
of adjacent ceiling panels (1, 11, 51) connecting the
upright side faces (4, 14) to which the corresponding
splines are attached, are provided to co-operate with
a corresponding intermediate profile comprising a

top flange abutting against the top face (12) of the
ceiling panel and a side flange abutting against at
least part of a side face of the ceiling panel.

22. A suspended ceiling as claimed in claim 21, char-
acterised in that the intermediate profile further
comprises a protruding flange which protrudes from
the side flange towards the side face (5, 15) of the
panel against which the side flange is abutting, to be
received within the interior of the panel.

23. A suspended ceiling as claimed in claim 22, char-
acterised in that the protruding flange is provided
to be received in a clamped manner in a correspond-
ing groove provided in the side of the ceiling panel
against which the side flange is abutting.

24. A suspended ceiling as claimed in claim 23, char-
acterised in that the abutment edge (22) of the at
least one spline comprises a ridge (29) protruding
from a bottom face of the abutment edge of the first
top flange (17) facing the ceiling panel onto the top
face (12) of the ceiling panel, which ridge is provided
at a distance d3 from the end part of the first top
flange (17) which is sufficient to accommodate be-
tween the ridge and the end part of the first top flange,
the intermediate profile in a direction perpendicular
to the direction into which the spline extends.

25. A suspended ceiling as claimed in any one of claims
1-24, characterised in that first and second splines
mounted to facing sides of the first and second ceiling
panel each comprise at least one co-operating notch
and recess which are provided to engage each other
in pre-defined positions of the first and second spline.

26. A suspended ceiling as claimed in any one of claims
1-25, characterised in that adjacent ceiling panels
are positioned at a distance which is sufficient to ac-
commodate the material thickness of a first and a
second spline attached to facing sides of adjacent
ceiling panels.

27. A suspended ceiling as claimed in any one of claims
1-26, characterised in that adjacent ceiling panels
are positioned at a distance which is virtually equal
to the material thickness of a first and a second spline
attached to facing sides of adjacent ceiling panels.

28. A ceiling panel for use with the suspended ceiling as
claimed in any one of claims 1-27.

29. A spline for use with the suspended ceiling as
claimed in any one of claims 1-26.
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