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Description
Field of the Invention

[0001] The presentinventionrelatesgenerallytoaceil-
ing system, and more particularly to a metal grid channel
ceiling system that provides the possibility of mounting
and dismounting the ceiling without using bolts or nuts.

Prior Art

[0002] Metalgrid channel ceiling systems have awide-
spread use as ceilings to give a "homelike" atmosphere
in large buildings, or, more correctly, buildings with a
large ceiling height. One of the most common usage’s
for functional ceiling systems is probably as ceilings in
furniture warehouses, where it is important to provided
a homelike atmosphere in a large building, in order to be
able to present the furniture in a correct environment,
although other usage’s may be e.g. offices, stores etc.
The most common way to achieve such environment is
to provide a ceiling comprising a metal grid, comprising
metal grid channels and ceiling accessories components
to put in between the channels and the metal grid.
[0003] The prior art devices for such ceiling systems
generally comprise a grid consisting of primary channels
and secondary channels, where the length of the sec-
ondary channel equals the length of the primary channel
minus the width. By such choice of channel lengths, the
ceiling system will comprise grid square modules, as will
be evident from the following.

[0004] The primary and secondary channels are
mounted by means of a hanger bracket, one for each
cross point of primary and secondary channels. The
hanger bracket is provided with hanging means, which
make it possible to hang the entire, mounted system from
the original ceiling at a suitable height; see for example
GB-A-2 240 124.

[0005] The main problem for functional ceilings have
been that the secondary channels are joined with the
primary channels by means of a welded end plate. This
welded end plate make the secondary channels more
expensive than necessary, and, furthermore, adds a
weakness pointto the construction. The welded end plate
is connected to the primary channel by means of bolts,
rivets or the like. Connecting by bolting or riveting is time
consuming and gives room for mistakes. One further dis-
advantageisthatthe welded end plates constitute aweak
point. If the weld between the channel and the end plate
collapses, the entire ceiling system can collapse, which
could lead to serious accidents.

[0006] Packaging of channels with welded end plates
also constitutes a problem. In fact, the packaging volume
for channels with welded end plates is 46% larger than
for channels without welded end plates.

[0007] The use of bolts to join the primary and second-
ary channels increases the risk that primary channels are
not joined tight enough. This gives an appearance of the
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entire ceiling that is not very pleasing to the eye.

[0008] One important feature with functional ceilings
is the possibility to host cables, like e.g. electrical serv-
ices, tele- and data-communication cables, in the chan-
nels of the metal grid net. With the prior art grids, there
have been problems with accommodating cables in the
secondary channels, since the access of the cabling work
has been interrupted by a "wall" perpendicular to the
length axis, in connection to the hanger bracket. This
gives a problem, in that the sharp metal edges of the
narrow opening might wear the skin of the cables, which
ultimately could lead to a fire.

Summary of the Invention

[0009] The presentinvention aims to solve the above-
mentioned and other problems by providing a functional
ceiling system comprising primary channels, secondary
channels, generally perpendicular thereto, and hanger
brackets for connecting the primary and secondary chan-
nels. The hanger bracket includes hanging means for
hanging said ceiling system from an original ceiling.
Wings are provided at the ends of the secondary chan-
nels for insertion in overlapping slots in the primary chan-
nels and in the hanger bracket, locking the primary chan-
nels and the secondary channels to the hanger bracket.

Brief Description of the Drawings

[0010] The accompanying drawings show preferred
embodiments of the invention, wherein;

Fig 1is an exploded perspective view showing a con-
nection point between primary and secondary chan-
nels.

Fig 2 is a perspective view showing a hanger bracket
according to the present invention.

Fig 3 is a perspective view showing one end of a
secondary channel according to the present inven-
tion.

Fig 4 is a perspective view showing one end of a
primary channel according to the present invention.
Fig 5 is a perspective view showing a connector for
use in one embodiment of the present invention.
Fig 6 is a side view showing one side of the connector
in fig 5.

Fig 7 is a side view showing one end of the connector
in fig 5.

Fig 8 is a perspective view showing the embodiment
according to figs 1-7 in an assembled state.

Fig 9 is an exploded perspective view showing a sec-
ond embodiment of the present invention.

Fig 10is a perspective view showing a hanger brack-
et adapted for use in corners or along grid termina-
tions.

Fig 11 is a perspective view showing the hanger
bracket according to fig 10 in an assembled state.
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Detailed Description of a Preferred Embodiment

[0011] Fig 1 shows an exploded view of a connection
point in a functional ceiling system 1, comprising two pri-
mary channels 10 and two secondary channels 20. Fur-
ther a hanger bracket 40 and two connectors 50 are
shown. Components and functions of the primary chan-
nels 10, secondary channels 20, hanger bracket 40, and
the connectors 50 will be more thoroughly described in
the following.

[0012] Fig 2 shows an enlargement of the hanger
bracket 40, comprising a bottom portion 40a, a first side
40b, a second side 40c, hanging means 41, primary slots
42, secondary slots 43, projections 44, locking means
45, and hooking means 46.

[0013] Fig 3 is a perspective view showing one end of
a secondary channel 20. As can be seen, the secondary
channel comprises a bottom portion 20a, side portions
20b, and stabilising portions 20c. The ends of the side
portions 20b are provided with wings 21 and hooking
means 46'. The wings 21 are provided with bending fa-
cilitating means 22, in the form of holes, and locking
means 45'.

[0014] Fig 4 is a perspective view showing one end of
a primary channel 10, comprising a bottom portion 10a,
side portions 10b and stabilising portions 10c. The side
portions 10b are recessed close to the end of the primary
channel 10, and each of these recessed portions is pro-
vided with a primary slot 11 and a secondary slot 12. The
end of each recessed portion has a semicircular inden-
tation 13.

[0015] Fig5-7 show various views of the connector 50.
The connector 50 comprises a rounded top portion 50a,
a side portion 50b, and two fins 51. The fins 51 comprise
a base 53 and a top portion 52. The top portion is wider
than the base, which makes a cross section of a fin have
the shape of a"T". Furthermore, the connector 50 is pro-
vided with a hook 54.

[0016] Fig 8 shows the connection point assembled.
A hanging rod 61 is also shown. The assembling of the
connection point will be described in the following with
reference to the above-described drawings.

[0017] The connecting point assembly starts with the
ends of the primary channels 10 being pushed over the
hanger bracket 40,as can be understood by comparing
fig 1and 8. Asis evident fromthe figures, the side portions
40 b, 40 c of the hanger bracket 40 fits in the space pro-
vided under the stabilising portions 10c of the primary
channels. The bottom portion 40 a of the hanger bracket
40 fits between the side portions 10 b of the primary chan-
nel. The primary channels 10 are pushed along the hang-
er bracket 40 until the semicircular indentations 13 on
the outer ends of the primary channels engage the pro-
jections 44. As the semicircular holes 13 engage the pro-
jections 44, the primary and secondary slots 11, 12 on
the recessed portion of the primary channel will overlap
the primary and secondary slots 42, 43 on the hanger
bracket. The attachment of the primary channels on the
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hanger bracket will hereinafter be referred to as the first
assembly step.

[0018] Hence, the stabilising portions 10c of the pri-
mary channels do not only provide an improved stability
to the side portions of the primary channels, but also
serve as a connection means in the connection between
the hanger bracket and the primary channel, the side
walls 40b, 40c of the hanger bracket 40 being received
under the stabilising portions 10c of the primary channels
10.

[0019] A second assembly step includes fastening of
the secondary channels 20 in the hanger bracket 40. As
mentioned above, the primary slots 11 and the primary
slots 42 overlap, which makes it possible to insert the
wings 21 in the overlapping slots 11, 42. Of course, the
size of the overlapping primary slots 11, 42 should be
such that the wings 21 of the secondary channel 20 can
be received in the slots without unnecessary clearance.
Insertion of the wings 21 in the overlapping slots 11, 42
also leads to the hooking means 46, 46’ engaging one
another, locking the upper part of the secondary channel
to the hanger bracket. The insertion of the wings 21 in
the overlapping primary slots 11, 42 also locks the posi-
tion of the primary channels 10 with respect to the hanger
bracket 40, due to the wings 21 being received of the in
the overlapping primary slots 11, 42.

[0020] A third assembly step includes bending of the
wings 21, in order to lock the secondary channel 20 to
the hanger bracket 40. Preferably, the wings 21 are bent
"inwards", i.e. towards one another. By careful position-
ing of the bending facilitating means 22, a "pulling" action,
that minimises the clearance between the hanger bracket
and the end of the secondary channel 20, can be
achieved. This can preferably be achieved by positioning
the bending facilitating means 22 close to the secondary
channel side portion 20b. As the wings 21 are bent to-
wards one another, the locking means 45’ of the wing
and the protruding locking means 45 of the hanger brack-
et 40 engage, which prevents the secondary channel 20
from "popping" upwards, which could lead to a disinte-
gration of the connection point.

[0021] The fourth step includes attaching the connec-
tor 50 to the recessed sides of the primary channels 10,
inserted on the hanger bracket 40 and over the bent
wings 21. This is done by inserting the bases 53 of the
fins 51 in the secondary overlapping slots 12, 43. The
broader top portion 52 of the base 53 of the connector
50 prevents the bases from popping out of the secondary
overlapping slots 12, 43. The hook 54 "pops" over the
bent wings 21, and prevents the connector from disen-
gaging the overlapping slots 12, 43. The insertion of the
bases of the fins in the overlapping slots 12, 43 locks the
position of the primary channels 10, which prevents clear-
ance between the primary channels, which leads to a
better appearance. The connectors are preferably insert-
ed with the "backsides" facing each other, i.e. the side
of the sidewall 50b not comprising the fins projecting to-
wards the other connector 50. By such insertion, the bent
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wings 21 of the secondary channel 20 will be locked in
the bent position, which gives an extra security against
the locking means 45, 45’ disengaging each other, and
also from disengagement between hanger bracket 40
and secondary channels 20.

[0022] As can be seen in fig 5-7, the connector com-
prises a rounded top portion 50a. The roundness of the
top portion prevents cables housed in the secondary
channel from being worn against a sharp sheet metal
edge.

[0023] An alternative embodiment of the present in-
vention is shown in fig. 9. In this embodiment, the con-
nector is replaced by screws, that secure the wings 21
from being straightened out, and hence loose the en-
gagement with the hanger bracket 40. This embodiment
is however presently seen as inferior to the embodiment
shown in figs 1-8, but is shown as an example of how
the invention could be carried out, without deviating from
the scope of the invention.

[0024] Infig 10, a hanger bracket 40’ adapted for cor-
ners and grid terminations is shown. It comprises the
same features as the hanger bracket embodiment de-
scribed above, but one end of the hanger bracket is cut
away and replaced by a cover portion 62, preferably lac-
quered in the same colour as the channels 10, 20.
[0025] In case the hanger bracket 40’ is to be used in
atermination, i.e. where three channel ends are connect-
ed to one another. One end of a primary channel 10 is
pushed along the hanger bracket 40’ and two secondary
channels 20 are connected to the hanger bracket, and
lock the primary channel 10 to the hanger bracket 40 the
same way as described above.

[0026] In case the hanger bracket is used in a corner,
only one secondary channel is connected to the hanger
bracket. The other side of the hanger bracket, i.e. the
side of the hanger bracket opposite to the connection of
the secondary channel to the hanger bracket, is covered
with a corner cover 64. The corner cover 64 is preferably
lacquered with the same colour as the primary channels
are. A clip 65 is used to attach the corner cover 64 to the
hanger bracket 40, in a way that is well understood by
a person skilled in the art. Also shown is a connector 50.
[0027] Fig 11 shows a grid corner using the above-
described adapted hanger bracket.

[0028] The choice of materials for the various compo-
nents can be as follows, although variations of the ma-
terials are possible within the scope of the invention. The
preferred material for the primary and secondary chan-
nels 20, 10, is sheet metal plate, that could have a thick-
ness of about 0,7 mm. Preferably, the channels are lac-
quered in order to protect them from rusting, and to give
a better appearance. The ductility of the sheet metal
should be chosen such that the wings 21 could be bent
back and forth at least a dozen times, without disintegrat-
ing from the secondary channels 20.

[0029] The preferred material for the hanger bracket
40 is electroplated sheet metal, with a thickness of about
1,5 mm. There is no need for the hanger bracket to be
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lacquered, since the hanger bracket is not visible after
the functional ceiling 1 has been mounted. However, the
hanger bracket 40’, for corners and terminations, should
preferably be lacquered, since parts of the hanger brack-
et 40’ will be visible after mounting.

[0030] The preferred material for the connector is plas-
tic, preferably a thermoplastic. By choosing a thermo-
plastic as the material for the connector, a number of
advantages can be achieved:

*  Thermoplastics can be injection moulded, which is
a cost-effective method for producing items of com-
plex form.

e Thermoplastics are electrically insulating. This gives
an extra security when electric cables are hosted in
the secondary channel.

e Thermoplastics are resilient enough to allow inser-
tion even if the space provided by the overlapping
slots is a little bit too narrow.

[0031] Asimplied above, and as can be seen in fig. 8,
the ceiling system is hung from the original ceiling by
means of the hanging rod 61. The hanging rod can e.g.
be a threaded rod, but also a rope or a wire rope, if this
should be more appropriate.

Claims

1. A functional ceiling system (1) comprising primary
channels (10), secondary channels (20), generally
perpendicular thereto, and hanger brackets (40) for
connecting the primary (10) and secondary channels
(20) and including hanging means (41, 61) for hang-
ing said ceiling system (1) from an original ceiling,
characterizedinthat wings (21) are provided at the
ends of the secondary channels (20) for insertion in
overlapping slots (11, 42) in the primary channels
(10) and in the hanger bracket (40), locking the pri-
mary channels (10) and the secondary channels (20)
to the hanger bracket (40).

2. The functional ceiling system (1) according to claim
1, wherein the wings (21) provide a locking action of
the secondary channels (20) by being bent.

3. The functional ceiling system (1) according to any of
the preceding claims, wherein a connector (50) locks
the wings (21) in a bent position by providing a sup-
port wall (50 b) that engages the bent wings.

4. The functional ceiling system (1) according to claim
3, wherein the connector (50) is inserted in overlap-
ping slots (12, 43) in the primary channels (10) and
the hanger bracket (40), respectively.

5. The functional ceiling system (1) according to claims
3 and 4, wherein the connector (50) comprises fins
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(51) with a broader top portion (52) compared to a
base (53).

The functional ceiling system (1) according to claims
3-5, wherein the connector (50) comprises a hooking
means (54), that "pops" over the bent wings 21.

The functional ceiling system (1) according to claims
3-6, wherein the connector (50) is manufactured
from plastic, e.g. a thermoplastic.

The functional ceiling system (1) according to any of
the preceding claims, wherein the wings (21) com-
prise locking means (45’) that engage locking means
(45) on the hanger bracket (40), to prevent the sec-
ondary channels (20) to "pop" upwards.

The functional ceiling system (1) according to any of
the preceding claims, wherein hooking means (46,
46') onthe hanger bracket (40) and on the secondary
channels (20), respectively, stabilises the secondary
channels (20).

The functional ceiling system (1) according to any of
the preceding claims, wherein side portions (40 b,
40 c) of the hanger bracket (40) fits in a space pro-
vided between stabilising portions (10 b) and a bot-
tom portion (10 a) of the primary channel (10), the
relative position of the hanger bracket (40) and the
primary channel (10) being governed by engage-
ment of projections (44) on the hanger bracket (40)
and indentations (13) on the primary channel.

The functional ceiling system (1) according to any of
the preceding claims, wherein the wings (21) are pro-
vided with bend facilitating means (22).

The functional ceiling system (1) according to any of
the preceding claims, wherein the primary (10) and
secondary (20) channels comprise stabilising por-
tions (10c, 20c)

The functional ceiling system (1) according to any of
the preceding claims, wherein the hanger bracket
(40) is provided with hanging means (41).

Patentanspriiche

1.

Funktionales Deckensystem (1), umfassend prima-
re Kanéle (10), sekundare Kanale (20), im Wesent-
lichen rechtwinklig dazu, und Hangehalter (40) zum
Verbinden der priméaren (10) und sekundéaren Kané-
le (20) und beinhaltend Aufhdngemittel (41, 61) zum
Aufhangen des Deckensystems (1) an eine originale
Decke, gekennzeichnetdadurch, dass Flugel (21)
an den Enden der sekundaren Kanéle (20) bereit-
gestelltsind, zum Einfligenin Uberlappende Ausspa-
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10.

rungen (11, 42) in die priméren Kanélen (10) und in
den Hangehalter (40), um die priméren Kanale (10)
und die sekundéaren Kanale (20) an den Hangehalter
(40) zu arretieren.

Funktionales Deckensystem (1) nach Anspruch 1,
wobei die Flugel (21) eine arretierende Wirkung der
sekundaren Kanale (20) dadurch bereitstellen,
dass sie verbogen werden.

Funktionales Deckensystem (1) nach einem der vor-
hergehenden Anspriiche, wobei ein Verbinder (50)
die Flugel (21) in einer gebogenen Position arretiert,
durch Bereitstellen einer Unterstiitzungswand (50b),
die mit den gebogenen Flugeln einrastet.

Funktionales Deckensystem (1) nach Anspruch 3,
wobei der Verbinder (50) in Uberlappende Ausspa-
rungen (12, 43) in den priméren Kanalen (10) bezie-
hungsweise in den Hangehalter (40) eingefuhrt ist.

Funktionales Deckensystem (1) nach den Anspri-
chen 3 und 4, wobei der Verbinder (50) Rippen (51)
mit einem breiteren Oberteil (52) im Vergleich zu ei-
ner Basis (53) umfasst.

Funktionales Deckensystem (1) nach den Anspri-
chen 3 bis 5, wobei der Verbinder (50) Einhdngemit-
tel (54) umfasst, die Uber die gebogenen Fligel (21)
"schnappen".

Funktionales Deckensystem (1) nach den Anspru-
chen 3 bis 6, wobei der Verbinder (50) aus einem
Plastik hergestellt ist, z.B. einem Thermoplastik.

Funktionales Deckensystem (1) nach einem der vor-
hergehenden Anspriche, wobei die Fligel (21) Ar-
retierungsmittel (45’) umfassen, die in Arretierungs-
mittel (45) auf dem Hangehalter (40) einrasten, um
zu verhindern, dass die sekundaren Kanéale (20)
nach oben "schnappen".

Funktionales Deckensystem (1) nach einem der vor-
hergehenden Anspriiche, wobei Einhangemittel (46,
46’) auf dem Hangehalter (40) beziehungsweise auf
den sekundéaren Kanélen (20) die sekundéren Ka-
nale (20) stabilisieren.

Funktionales Deckensystem (1) nach einem der vor-
hergehenden Anspriche, wobei Seitenteile (40b,
40c) des Hangehalters (40) in einen Raum bereitge-
stellt zwischen stabilisierten Teilen (10b) und einem
Unterteil (10a) des priméren Kanals (10) passen, wo-
bei die relative Position des Hangehalters (40) und
des priméaren Kanals (10) durch Einrasten von Pro-
jektionen (44) auf dem Hangehalter (40) und Ein-
buchtungen (13) auf dem priméren Kanal reguliert
werden.
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Funktionales Deckensystem (1) nach einem der vor-
hergehenden Anspriiche, wobei die Fligel (21) mit
Biegeerleichterungsmitteln (22) ausgestattet sind.

Funktionales Deckensystem (1) nach einem der vor-
hergehenden Anspriiche, wobei die primaren (10)
und sekundéren (20) Kandle stabilisierende Teile
(10c, 20c) umfassen.

Funktionales Deckensystem (1) nach einem der vor-
hergehenden Anspriiche, wobei der Hangehalter
(40) mit Hangemitteln (41) bereitgestellt ist.

Revendications

Systeme fonctionnel de plafond (1), comportant des
gouttieres primaires (10), des gouttieres secondai-
res (20), essentiellement perpendiculaires a elles,
et des attaches de support (40) pour relier les gout-
tieres primaires (10) et gouttiéres secondaires (20)
et comportant des moyens de suspension (41, 61)
pour suspendre ledit systeme de plafond (1) a un
plafond d’origine, caractérisé en ce que des lan-
guettes (21) sont prévues aux extrémités des gout-
tieres secondaires (20) pourinsertion dans les fentes
de chevauchement (11, 42) dans les gouttiéres pri-
maires (10) et les, verrouillant les gouttiéres primai-
res (10) et les gouttieres secondaires (20) a I'attache
de support (40).

Systéme fonctionnel de plafond (1) selon la reven-
dication 1, dans lequel les languettes (21) procurent
une action de verrouillage des gouttieres secondai-
res (20) en étant repliées.

Systéme fonctionnel de plafond (1) selon I'une des
revendications précédentes dans lequel un connec-
teur (50) verrouille les languettes (21) en position
repliée en procurant une paroi de support (50b) qui
vient en prise avec les languettes repliées.

Systéme fonctionnel de plafond (1) selon la reven-
dication 3, dans lequel le connecteur (50) est inséré
dans des fentes de chevauchement (12, 43) dans
les gouttieres primaires (10) et I'attache de support
(40) respectivement.

Systeme fonctionnel de plafond (1) selon les reven-
dications 3 et 4, dans lequel le connecteur (50) com-
porte des nervures (51) avec un sommet plus large
(52) par rapport a la base.

Systeme fonctionnel de plafond (1) selon les reven-
dications 3-5, dans lequel le connecteur (50) com-
porte un moyen d’accrochage (54) qui s’encliquette
sur les languettes repliées (21).
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11.
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13.
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Systeme fonctionnel de plafond (1) selon les reven-
dications 3-6, dans lequel le connecteur (50) est fa-
briqué en matiére plastique par exemple thermo-
plastique.

Systéme fonctionnel de plafond (1) selon I'une des
revendications précédentes dans lequel les languet-
tes (21) comportentdes moyens de verrouillage (45"
qui s'accrochent avec les moyens de verrouillage
(45) de 'attache de support (40) afin d’empécher la
gouttiere secondaire (20) de se dégager vers le haut.

Systeme fonctionnel de plafond (1) selon 'une des
revendications précédentes dans lequel un moyen
d’accrochage (46, 46) sur I'attache de support (40)
et sur la gouttiere secondaire (20) respectivement
stabilise la gouttiere secondaire (20).

Systeme fonctionnel de plafond (1) selon 'une des
revendications précédentes dans lequel des parties
latérales (40 b, 40 c) de l'attache de support (40)
correspondent dans un espace ménagé entre les
parties de stabilisation (10 b) et une partie de fond
(10a) de lagouttiere primaire (10), la position relative
de I'attache de support (40) et de la gouttiere primaire
(10) étant commandée par la pénétration de saillies
(44) sur I'attache de support (40) dans des indenta-
tions (13) sur la gouttiére primaire (10).

Systeme fonctionnel de plafond (1) selon 'une des
revendications précédentes dans lequel les languet-
tes (21) sont pourvues de moyens destinés a faciliter
le pliage.

Systéme fonctionnel de plafond (1) selon l'une des
revendications précédentes dans lequel les gouttié-
res primaires et secondaires (20) comportent des
parties de stabilisation (10 c, 20 c).

Systéme fonctionnel de plafond (1) selon l'une des
revendications précédentes dans lequel I'attache de
support (40) est pourvue de moyens de suspension.
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