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FURNITURE PARTS

(57) Panel for metal furniture items and angular metal
locking device associated therewith, comprising a first
metal element which is provided with a prismatic hollow
member with a substantially triangular cross-section and
which comprises a seat and which is formed to be sup-
ported at corresponding portions of an internal surface
of an edge of the panel near an angular zone thereof, a
second metal element which is formed in order to be able
to be placed in contact with the first element and which

comprises a prismatic member which comprises two
channels which are formed to receive corresponding por-
tions of U-like free ends of the edge, a third metal closure
element which has a flat member which is capable of
being inserted in the channel which is defined in the an-
gular area of the edge and in the angular opening of the
first element, at least the third element being covered
with a thin ceramic film having a thickness which is be-
tween 1 and 200 micrometres.
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Description

[0001] The present invention relates to an angular met-
al locking device and a metal panel associated therewith
which can be used, by way of non-limiting example, for
furniture items or furniture item parts.
[0002] As known, in public places, in addition to in in-
dustrial sectors and sometimes residential ones, furni-
ture items having metal parts (typically aluminium or
steel) which are provided with closure panels and/or shut-
ters are particularly appreciated as a result of their ro-
bustness and the interesting hygiene characteristics.
[0003] Such metal panels of furniture items, which are
used for closing or constructing cupboard doors, doors
or the like, must have, in addition to good functional char-
acteristics in relation to the area of use, a high structural
resistance and also, when the environment in which they
are located requires it, an appreciable level of style and
aesthetics.
[0004] Currently, the metal panels which are commer-
cially available for the uses described above are gener-
ally constructed from a plate of metal. The construction
process commonly adopted, in addition to being partic-
ularly expensive, often requires different dies or complex
incisions and often gives rise at the edges to cracks which
have to be eliminated subsequently, the cracks being
particularly unattractive when present in the front panels
of a furniture item.
[0005] Furthermore, the panels obtained by means of
the known techniques in the field often require reinforce-
ments because the rigidity of the sheet is not sufficient
per se to provide the structural characteristics necessary
to be capable of ensuring high strength requirements.
[0006] Currently, there are also metal panels which are
obtained on the market from cutting sheet metal which
are deformed by bending in order to define a desired
edge.
[0007] In this case, however, the angle zones of the
edge, in order to ensure the continuity thereof, have to
be welded.
[0008] The welding process, as known, in addition to
being long and costly, does not always ensure reliable
results which are particularly aesthetically appreciable.
[0009] This aesthetic and mechanical limitation is crit-
ically emphasized by the presence of visible welds and
is often perceived by the market as a solution which is
not ideal. In order to seek to reduce this disadvantage,
the techniques proposed in this industrial field have at-
tempted to explore solutions which provide for blocks
which are connected to the edge of the panel and which
are formed so as to perform the function of the welding.
[0010] Unfortunately, however, these solutions are
very imprecise as a result of the limited connections
which are capable of being produced at the edges and
which cannot reproduce a precise surface continuity with
the edge itself, thereby defining unattractive and unpleas-
ant discontinuities and surface cracks.
[0011] Furthermore, the market has identified the ne-

cessity for being able to have angular connection panels
and elements which always have superior properties in
terms of aesthetic characteristics and characteristics of
tribological and chemical resistance.
[0012] An object of the present invention is to at least
partially overcome the disadvantages of the prior art.
[0013] Within this object, an objective is to provide an
angular element and a panel which can have advanta-
geous aesthetic characteristics and characteristics of re-
sistance which ensure an efficient functionality over time.
[0014] In a first aspect thereof, the invention is directed
towards an angular metal locking device comprising a
first metal element which is provided with a prismatic hol-
low member with a substantially triangular cross-section
and which comprises a seat and which is formed to be
supported with external surfaces of the respective cathe-
tuses thereof at corresponding portions of an internal sur-
face of an edge of a panel near an angular zone thereof.
Preferably, the device comprises a second metal element
which is formed in order to be able to be placed in contact
with the first element when it is received near the angular
zone and which includes a prismatic member which has
substantially the same cross-section as the first element
and which in turn comprises, in the region of the surface
opposite the one directed towards the first element, two
channels, each of which is parallel with a corresponding
portion of the edge of the panel and which are formed to
receive corresponding portions of U-like free ends of the
edge.
[0015] The device preferably comprises a third metal
closure element which has a flat member which is capa-
ble of being inserted in the channel which is defined in
the angular area of the edge and in an angular opening
of the first element, mutually locking the first element and
second element, in a seat of the first element which is
substantially counter-formed and which is defined in a
first access slot of the first element which is placed in the
region of the channel in the angular area of the edge.
[0016] Again in a preferable manner, at least the third
element is covered with a thin ceramic film having a thick-
ness which is between 1 and 200 micrometres.
[0017] It is thereby possible to construct an angular
device which has high levels of surface characteristics
and characteristics of tribological and chemical resist-
ance and which can be engaged with a metal panel in a
fixedly joined manner which is reliable, precise and aes-
thetically pleasing.
[0018] In a second aspect of the present invention,
there is disclosed a panel for furniture items or parts of
furniture items comprising a sheet having an edge which
is obtained by means of first bending lines near a free
zone of an end and the sheet being shaped in the manner
of a "U" by means of double bending in accordance with
a second and third bending line parallel with each other
and parallel with the first bending line and which are
shaped, by cutting, in order to interrupt the continuity
thereof in the region of the angular areas of the panel
itself, defining therein at least one channel with a depth
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similar to the edge.
[0019] Preferably, the panel comprises at least one an-
gular locking device which has at least partially the char-
acteristics set out in the present description and which
is associated with the corresponding angular areas, the
sheet of the panel and the angular locking device being
constructed from the same metal material and compris-
ing the same covering with a thin ceramic film in order to
have uninterrupted continuity of optical and tribological
characteristics between the sheet and the angular de-
vice.
[0020] Preferably, the entire panel also has the same
thin covering which is present on the angular locking de-
vice.
[0021] As a result of this technical solution, there is
continuity of aesthetic, tribological characteristics and
characteristics of chemical resistance over all the por-
tions of the panel. Furthermore, in relation to the above-
mentioned aspects, another important objective of the
present invention is to provide a panel, the structure of
which is particularly solid and which, to this end, can be
associated simply and rapidly with the angular locking
device.
[0022] Another object of the present invention is to pro-
vide a metal panel which can also be produced as con-
figurations with particular aesthetic/stylistic value.
[0023] Another object of the present invention is to pro-
vide a metal panel, the production costs of which are
competitive with respect to the known panels and in which
production times allow the production of high quantities
thereof.
[0024] Yet another object of the present invention is to
provide at least one metal panel which can be partially
produced automatically.
[0025] Another object of the present invention is to pro-
vide a metal panel which can be produced with known
technologies and which can where applicable be applied
to structures of furniture items which are already in pro-
duction.
[0026] Other features and advantages of the present
invention will be appreciated more clearly from the de-
scription of one of the embodiments thereof, which is
illustrated by way of non-limiting example, in the append-
ed drawings, in which:

- Figure 1 is an axonometric view of the fixing device
and a portion of a metal panel according to the in-
vention;

- Figure 2 is an orthogonal projection of what has been
illustrated in Figure 1;

- Figure 3 is an exploded view of what has been illus-
trated in Figure 1;

- Figure 4 shows an orthogonal projection, which is
sectioned along the line II-II, of what is illustrated in
Figure 2;

- Figure 5 still shows an orthogonal projection, which
is sectioned along the line II-II, of what has been
illustrated in Figure 2.

[0027] With particular reference to Figures 1 to 5, a
metal panel for furniture items or parts of furniture items
according to the invention is generally designated 10.
[0028] Still with reference to Figures 1 to 5, an angular
metal locking device according to another aspect of the
invention is generally designated 16.
[0029] Preferably, the angular metal locking device 16
comprises a first metal element 17 which is provided with
a prismatic hollow member 18 with a substantially trian-
gular cross-section comprising a seat 25 which is formed
in order to be supported with external surfaces of the
respective cathetuses thereof at corresponding portions
of an internal surface of an edge 11 of a panel 10 near
an angular zone thereof.
[0030] Still preferably and with reference to Figure 3,
the device 16 comprises a second metal element 19
which is formed in order to be able to be placed in contact
with the first element 1 when it is received near the an-
gular zone, comprising a prismatic member 20 which has
substantially the same cross-section as the first element
17 and which comprises, in the region of the surface op-
posite the surface directed towards the first element 17,
two channels 21, each of which is parallel with a corre-
sponding portion of the edge 11 of the panel 10 and which
is formed to receive corresponding portions of U-shaped
free ends 22 of the edge 11.
[0031] As known from Figures 1 and 3, the channels
21 are parallel with the main longitudinal extent and pro-
vide a cavity which is formed so as to allow the free ver-
tical portion of the U-shaped edge 11 to be at least par-
tially received.
[0032] According to an embodiment, the device 16 fur-
ther comprises a third metal closure element 23 which
has a flat body 24 which is capable of being inserted in
the channel 15 which is defined in the angular area of
the edge 11 and in the angular opening of the first ele-
ment, thereby mutually locking the first element 17 and
second element 19 in a seat 25 of the first element 17
which is substantially counter-formed and which is de-
fined in a first access slot 26 of the first element 17 which
is positioned in the region of the channel 15 in the angular
area of the edge 11. Preferably, the at least third element
23 is covered with a thin ceramic film which has a thick-
ness between 1 and 200 micrometres.
[0033] More preferably, both the first element and sec-
ond element 17, 19 are made from the same metal and
covered identically with the third element 23.
[0034] It should further be noted that, in this context,
the term "ceramic material" is intended to be understood
to identify a material which comprises at least one metal
element which is chemically bonded to a non-metal ele-
ment.
[0035] Therefore, this definition evidently includes, for
example, all the metal oxides, metal nitrides, metal car-
bides, metal borides and combinations thereof.
[0036] Preferably, the covering is produced from ce-
ramic material comprising titanium, nitrogen and oxygen.
Even more preferably, this covering is produced from ti-
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tanium oxide/nitrides. This is because this covering has
advantages and pleasing aesthetic characteristics to-
gether with high capacities of tribological resistance.
[0037] In this context, the term "tribological" is intended
to be understood to be all the physical and/or mechanical
characteristics connected with the response to wear
(therefore, friction forces, surface roughness, surface
hardness, etc.) of the material being referred to.
[0038] Preferably, the thin ceramic film of the covering
has a thickness between 50 and 150 micrometres.
[0039] In this context, the term "thin film" is intended
to be understood to identify a covering which has a thick-
ness which is far less than that of the device 16 and which
is generally within a scale of dimensions which is from
10-9 to 10-4 metres, more preferably from 10-8 to 10-6

metres.
[0040] According to an embodiment, the thin film is de-
posited by means of a physical vapour deposition tech-
nique.
[0041] This is because this technique allows very con-
trolled and uniform deposits to be carried out while at the
same time bringing about so-called "conformal cover-
age", that is to say, the capacity for also covering with
equal thicknesses the most complex forms and contours
of an object.
[0042] Preferably, the device 16 is produced from sin-
tered steel.
[0043] According to an embodiment, the panel 10 com-
prises the device 16.
[0044] Preferably, the panel 10 is constructed with pre-
cisely the same materials from which the device 16 is
constructed. In other words, if the device 16 is construct-
ed from sintered steel and covered with a thin film of
ceramic material based on titanium, nitrogen and oxygen,
the panel 10 is also constructed in precisely the same
manner.
[0045] Preferably, the panel 10 comprises a sheet
which has an edge 11 which is obtained along first bend-
ing lines 12.
[0046] The edge 11 in the region of a free zone of an
end is formed by the sheet which is shaped in a U-like
manner by double-bending in accordance with a second
bending line 13 and a third bending line 14 parallel with
each other and parallel with the first bending line 12.
[0047] Furthermore, with reference to Figure 3, the
second and third bending lines 13, 14 are shaped and
preferably cut so as to have an interruption of the conti-
nuity thereof in the region of the angular areas of the
panel itself, thereby defining therein at least one channel
15 having a height similar to the edge 11.
[0048] The edge 11 is also formed by means of, for
example, a cut so as to interrupt the continuity thereof in
the region of the angular areas of the same panel 10,
defining therein channels (only one of which is illustrated
in the Figure) which are designated 15 and which have
depths similar to the edge 11.
[0049] As set out above, the panel 10 comprises, in a
state associated with the corresponding angular areas,

the above-mentioned locking devices 16 (only one of
which is illustrated in the Figures), each of which com-
prises at least partially the above-described characteris-
tics. In fact, it comprises the first element 17 which is
provided with a prismatic hollow member 18 with a sub-
stantially triangular cross-section which is formed to be
supported with the external surfaces of the individual
cathetuses on the surfaces of the corresponding portions
of the internal surface of the edge 11 near the area of
the angle. Furthermore, the first element 17 is in contact
with a second element 19, having a prismatic member
20 with the same cross-section with respect to that of the
first element 17 which is arranged in the region of the
first element 17, on which it can be supported. Further-
more, the second element 19 comprises two channels
21, each of which are parallel with the corresponding lug
and which are formed so as to be able to receive therein
corresponding portions of the free ends 22 of the edge.
[0050] Still with reference to Figure 3, the device 16
and therefore also the panel 10 comprises the third metal
closure element 23 having a flat member 24 which is
capable of being inserted in the channel 15 which is de-
fined in the angular area of the edge 11 and in the angular
opening of the first element 17, thereby mutually locking
the first element 17 and the second element 19. In par-
ticular, the third closure element 23 is formed in order to
be readily inserted in a seat 25 of the first element 17
which is substantially counter-formed with respect to the
third closure element and which is connected at the ex-
terior by means of a first access slot 26 of the first element
17 which is placed in the region of the channel 15 in the
angular area of the edge 11.
[0051] In particular, the third closure element 23 has a
first shaped portion 27 which is formed so as to define a
continuity of surface with the external walls of the edge
11 of the panel 10 in the region of the angular zone.
[0052] Preferably, the first shaped portion 27 is made
from the same material as the sheet of the panel 10 and
also has the same covering as the sheet so as to be able
to bring about an optimum continuity effect of all the char-
acteristics in the region of the angular area. Alternatively,
it is possible to cover all the third closure element 23 with
the above-mentioned covering, if desired.
[0053] Still with reference to Figure 3, the first shaped
portion 27 is monolithically attached to a second flat por-
tion 28, the free end of which opposite the first portion
27 is formed so as to define a locking bulb 29 which is
suitable for being inserted in the seat 25 of the first ele-
ment 17.
[0054] In particular, in an embodiment shown in Figure
3, the bulb 29 is substantially prismatic. Alternatively, this
bulb may be spherical, conical or may have a similarly
functional shape.
[0055] In order to produce an effective connection be-
tween the third closure element 23 and the first element
17, it comprises retention or securing means which are
formed so as to produce a releasable interference-fit en-
gagement.
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[0056] Preferably, the first element 17 is provided with
an internal wall 30 which is shaped to define the seat 25,
the base of which, which is designated 31, is substantially
counter-formed with the bulb 29.
[0057] The above-mentioned retention or securing
means comprise, in this case, two wings 32 which are
suitable for being resiliently deformed and which are de-
veloped internally with respect to the first element 17 by
areas adjacent to the first slot 26 and which converge
relative to each other while remaining substantially par-
allel and internal with respect to the internal wall 30.
[0058] As illustrated in Figure 3, the wings 32 are suit-
able for locking the bulb 29 by pinning the free ends des-
ignated 33 thereof.
[0059] Preferably, the second element 19 is shaped to
define a second channel 34 which generally coincides
with the corresponding channel 15 which is provided in
the corresponding angular zone.
[0060] According to an embodiment, the second ele-
ment 19 is further provided with a through-hole 35, with
a development substantially perpendicular to the upper
surface of the member 20 thereof which is suitable for
affording access to the corresponding zone below, in
which there is the bulb and the retention means so as to
allow an operator or user to produce the detachment of
the bulb 29 from the support or abutment of the wings 32
if desired.
[0061] In practice, operation is as follows: once the
metal portion of the panel 10 is produced by being cut
and bent in the region of each of the desired angles of
the metal sheet, the operator continues by inserting the
free ends of the edge 11 of the sheet in the corresponding
channels 21 of the second element 19.
[0062] Once the second element 19 is positioned, the
operator can carry out the insertion without interference
and therefore without resilient or resilient/plastic defor-
mation of the first element 17 which is supported both on
the corresponding internal surfaces of the edge 11 and
against the internal portion of the planar area of the sheet
of the panel 10 itself.
[0063] At this point, in order to lock the assembly, the
operator also applies the third element 23, the fixing bulb
29 of which is inserted in the seat 25 and thereby be-
comes retained with an interference fit by the free ends
33 of the wings 32 which resiliently abut the bulb itself
during the insertion step.
[0064] Where applicable, the operator can carry out
the disconnection of the device by acting by means of
resilient deformation of the wings 32 and accessing it
through the through-hole 35, as described above.
[0065] In practice, it has been discovered that the
present invention has achieved the general objective and
other objectives set out.
[0066] In particular, the simplicity of use and the inno-
vative aesthetic characteristics and characteristics of tri-
bological and chemical resistance to potential damaging
agents should be set out, both during assembly and
where applicable during disconnection of the device ac-

cording to the invention, which thereby allows the pro-
duction of robust metal panels without dispensing with
possible high-value finishes in terms of style and tech-
nology.
[0067] At the same time, it may be emphasized that
the locking device of the panel according to the invention
does not require any plastic deformation of the articular
structure of the panel, thereby ensuring an optimum con-
struction thereof in terms of shape and dimensions.
[0068] Furthermore, the flexibility in terms of applica-
tion and production of the panel according to the invention
allows compliance with practically any type of require-
ment in the sector of furniture items made from metal or
with metal parts.
[0069] The dimensions may be any dimensions de-
pending on the requirements of the manufacturer.

Claims

1. An angular metal locking device (16) comprising

- a first metal element (17) which is provided with
a prismatic hollow member (18) with a substan-
tially triangular cross-section and which com-
prises a seat (25) and which is formed to be sup-
ported with external surfaces of the respective
cathetuses thereof at corresponding portions of
an internal surface of an edge (11) of a panel
(10) near an angular zone thereof,
- a second metal element (19) which is formed
in order to be able to be placed in contact with
the first element (1) when it is received near the
angular zone and which comprises a prismatic
member (20) which has substantially the same
cross-section as the first element (17) and which
comprises, in the region of the surface opposite
the one directed towards the first element (17),
two channels (21), each of which is parallel with
a corresponding portion of the edge (11) of the
panel (10) and which are formed to receive cor-
responding portions of U-like free ends (22) of
the edge (11),
- a third metal closure element (23) which has a
flat member (24) which is capable of being in-
serted in the channel (15) which is defined in the
angular area of the edge (11) and in the angular
opening of the first element (17), mutually lock-
ing the first element (17) and second element
(19), in a seat (25) of the first element (17) which
is substantially counter-formed and which is
connected by means of a first access slot (26)
of the first element (17) which is placed in the
region of the channel (15) in the angular area of
the edge (11),
- at least the third element (23) being at least
partially covered with a thin ceramic film having
a thickness which is between 1 and 200 mi-
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crometres.

2. A device according to the preceding claim, wherein
the covering is produced from ceramic material com-
prising titanium, nitrogen and oxygen.

3. A device according to claim 1 or 2, wherein the thin
ceramic film has a thickness between 50 and 150
micrometres.

4. A device according to any one of the preceding
claims, wherein the thin film is deposited by means
of a physical vapour deposition technique.

5. A device according to any one of the preceding
claims, wherein it is produced from sintered steel.

6. A device according to any one of the preceding
claims, wherein the third element (19) has a first
shaped portion (27) in order to define a continuity
connection joint from the external surface of the edge
(11) in relation to the corresponding angular zone.

7. A device according to any one of the preceding
claims, wherein the first shaped portion (27) is mon-
olithically attached to a second flat portion (28), the
free end of which opposite the first portion (27) is
shaped to define a locking bulb (29) which is suitable
for being inserted, in order to carry out the fixing, in
association with retention means (32) which are in-
cluded, in the seat (25) of the first element (17).

8. A device according to one or more of the preceding
claims, wherein the locking bulb (29) is prismatic.

9. A device according to one or more of the preceding
claims, wherein the first element (17) is provided with
an internal wall which is shaped to define the seat
(25), the base of which is substantially counter-
formed with respect to the locking bulb (29) .

10. A device according to one or more of the preceding
claims, wherein the retention means (32) comprise
two wings which can be resiliently deformed and
which are developed internally with respect to the
first element (17) by areas adjacent to the first slot
and which continue to converge relative to each oth-
er while being substantially parallel with the internal
wall of the seat (25), the wings are capable of locking
the bulb (29) which is inserted by abutting the free
ends thereof.

11. A device according to one or more of the preceding
claims, wherein the second element (19) is shaped
to define a second channel (34) which generally co-
incides with the corresponding channel (15) which
is present in the corresponding angular zone.

12. A device according to one or more of the preceding
claims, wherein the second element (19) is provided
with a through-hole (35), with a development sub-
stantially perpendicular to the location plane of the
member thereof which is suitable for disconnecting
the bulb (29) from the abutment of the wings.

13. A panel (10) for furniture items or parts of furniture
items comprising

- a sheet having an edge (11) which is obtained
by means of first bending lines (12) near a free
zone of an end and the sheet being shaped in
the manner of a "U" by means of double bending
in accordance with a second bending line (13)
and third bending line (14) parallel with each oth-
er and parallel with the first bending line and
which are shaped, by cutting, in order to interrupt
the continuity thereof in the region of the angular
areas of the panel itself, defining therein at least
one channel (15) with a depth similar to the edge
(11),
- at least one angular locking device (16) accord-
ing to one or more of the preceding claims, which
is associated with the corresponding angular ar-
eas,
- the sheet of the panel (10) and the angular
locking device being constructed from the same
metal material and comprising the same cover-
ing with a thin ceramic film in order to have un-
interrupted continuity of optical and tribological
characteristics between the sheet and the an-
gular device (16).
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