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Description

[0001] The presentinvention relates to a motion mech-
anism for a book-like closing element such as a door,
window, or cabinet door or movable barrier.

[0002] A known solution for a book-like openable, fold-
ing closing element is provided by EP 2 839 099. Two
leaves, the first hinged to a fixed structure and the second
leaf hinged to the firstleaf, are movable between a closed
configuration, in which they are coplanar to close a com-
partment, and an opened configuration, in which access
to the compartment is permitted. An articulated quadri-
lateral mechanism supports both leaves and guides them
from one configuration to the other. The mechanism is
particular in that it has four pivot vertices, two approxi-
mately Z-shaped rotatable arms, and stiffening elements
hinged at four points of the rotatable arms. In the end the
mechanism is composed of three articulated quadrilat-
erals. The result is a complex construction to assemble
and with many components (expensive).

[0003] It is the object of the present invention to im-
prove upon this state of the art, in particular to provide a
new swinging closing element and/or system for a door,
window or similar, that is easier to construct.

[0004] A mechanism is then proposed for moving a
first and second closing element relative to a closing po-
sition in which the closing elements are coplanar,

the two closing elements being hinged to each other, in
particular to one vertical edges thereof, to fold over each
other book-like when they move away from the closing
position,

the first closing elementhaving a free end and the second
closing element having an end hinged to a fixed body,
the mechanism comprising

two arms swinging movable within two different horizon-
tal planes to form two opposite sides of an articulated
quadrilateral that has as its third side the first closing
element and as its fourth side an edge of the fixed body,
the swinging arms being hinged, with fixed and - in use
- vertical hinging axes, to

the fixed body, and

to the first closing element at hinging points located in
the same half-space defined by an imaginary plane thatis

orthogonal to the centerline of the first closing ele-
ment and
parallel to said fixed hinging axes.

[0005] Another aspect of the invention relates to a fur-
niture item equipped with the above-mentioned mecha-
nism, wherein the closing elements are leaves of the fur-
niture item. The furniture item thus comprises

- afirst and second closing element relative to a clos-
ing position in which the closing elements are copla-
nar,
the two closing elements being hinged to each other,
in particular to one vertical edge thereof, to fold over
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each other book-like when they move away from the
closing position,
the first closing element having a free end and the
second closing element having an end hinged to a
fixed body, and

- a mechanism in turn comprising
two swinging arms movable within two different hor-
izontal planes to form two opposite sides of an artic-
ulated quadrilateral that has as its third side the first
closing element and as its fourth side an edge of the
fixed body,
the swinging arms being hinged with fixed and - in
use - vertical hinging axes
to the fixed body, and
to the first closing element at hinging points located
in the same half-space defined by an imaginary
plane that is

orthogonal to the centerline of the first closing
element and
parallel to said fixed hinging axes.

[0006] In a variant, said half-space comprises the free
end of the first closing element. In a different variant, said
half-space comprises the end of the first closing element
that is hinged to the second closing element.

[0007] In order to facilitate the trajectory of the closing
elements, in a variant, said hinging points are placed on
stand-off brackets attached to the first closing element,
so that the hinging axis relative to each hinging point is
at a certain distance from the closing element. In a more
preferred variant, the distances of the closing element
from said hinging axes are different, in particular the dis-
tance of the hinging axis which is closer to the free end
of the first closing element, is greater.

[0008] In a simple variant, the arms are substantially
parallel to each other, swinging and movable within two
different horizontal, vertically-offset planes.

[0009] Inavariant, the arms are mounted so as to form
two opposite sides of an articulated quadrilateral having
as third side a closing element and as fourth side an edge
of the fixed body. Preferably said fourth side comprises
a box-shaped casing which houses the arms when the
closing elements are in the closing position (i.e. coplanar
to each other); in this configuration the arms being sub-
stantially aligned, overlapping with each other and con-
tained in the casing. The casing prevents the accumula-
tion of dirt on the arms and protects them.

[0010] To facilitate the packing of the arms at rest
and/or inside the casing, preferably they are not straight
but form a kind of Z. That is, the arms are formed by two
straight end segments that are parallel to each other but
misaligned, and by a central straight segment that con-
nects the two end segments.

[0011] In a variant, the first and second closing ele-
ments are hinged to each other by means of a retractable
hinge, for example like the one in EP 2 719 851.

[0012] In a variant, the second closing element is
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hinged to the fixed body by means of a retractable hinge,
for example like the one in EP 2 719 851.

[0013] Inparticular, a oreach of said retractable hinges
comprises:

a fixed element on each closing element,

two hinging elements that are hinged to each other
and each hinged to one of the fixed elements respec-
tively, the hinging axes of the retractable hinge being
all parallel and - in use- vertical.

[0014] According to a preferred variant, said first and
second closing elements are hinged to each other
through hinging means comprising two movable hinging
axes, said axes being all parallel and - in use - vertical,
and in particular rigidly translatable in space during a
relative movement between the first and second closing
element.

[0015] According to a preferred variant, said first and
second closing element are doors or leaves, in particular
flat ones.

[0016] Preferably,the mechanism comprisesa braking
and/or damping device for said arms. In particular, abrak-
ing and/or damping device is mounted to intervene when
the closing elements are setting themselves coplanar. In
particular, the braking and/or damping device is mounted
inside said casing.

[0017] In particular, said casing is mounted above the
top member - or highest horizontal panel - of a furniture
item.

[0018] Preferably the mechanism comprises magnets
or electromagnets for locking the door in the opening
position, with the advantage of obviating an incorrect as-
sembly of the parts to be synchronized.

[0019] Preferably, the fixed body is a compartment of
a furniture item.

[0020] Another aspect of the invention relates to an
access in a wall provided with the above mechanism,
wherein the closing elements are leaves to open or close
the access.

[0021] The advantages of the invention will be clearer
from the following description of a preferred embodiment
of the mechanism, reference being made to the attached
drawing wherein

- Fig. 1 shows a partial three-dimensional view of a
furniture item equipped with a mechanism according
to the invention;

- Figs. 2-5 show an opening sequence for a compart-
ment of the item in Fig. 1;

- Fig. 6 shows an enlargement of the dotted circle in
Fig. 1.

[0022] In the figures equal numbers indicate equal or
conceptually similar parts, and elements are described
as in use.

[0023] Intheillustrated example, the mechanism is ap-
plied to a cabinet MC comprising a compartment 20 de-
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fining an outwardly-opened space bounded by a bottom
(not shown), a ceiling 24, two vertical side walls 26
spaced from each other by the width of the compartment
20, and arear wall 28. The compartment 20 forms a front
opening that can be closed by two leaves 30, 32 slidable
in front of the compartment 20.

[0024] By means of a mechanism according to the in-
vention the leaves 30, 32 can move in front of the com-
partment 20 to close it or to leave it accessible from the
outside.

[0025] Itis understood that the compartment 20 could
instead be the entrance or access in a wall, where the
leaves would be used to open or close the access.
[0026] During the movement the leaves 30, 32 always
remain vertical and vary their relative position and that
with respect to the compartment 20. When the compart-
ment 20 is closed, the leaves 30, 32 are adjacent and
coplanar to each other (fig. 1), while to uncover the com-
partment 20 the leaves 30, 32 are movable to end up
packed book-like one on top of the other on a side of the
compartment 20 (fig. 5), i.e. ending up one superimposed
on the other on two parallel planes (fig. 5). These two
parallel planes of fig. 5 are parallel to the plane that con-
tained the leaves 30, 32 in the closed position of fig. 1.
[0027] Weconventionally denote by 30 the farthestleaf
from the side of the compartment 20 in which the leaves
30, 32 can be stacked, and by 32 the leaf closest to such
side.

[0028] The adjacent sides (the closest to each other)
of the leaves 30, 32 are hinged to each other about a
vertical hinging axis Y1 (the axis Y1 is movable with the
leaves 30, 32). Thus, the leaf 30 has a free end 34 and
the leaf 32 has an end hinged to the cabinet MC about
a fixed vertical hinging axis Y2 which is parallel to Y1.
[0029] The mechanism comprises two arms 40, 42
which are substantially parallel to each other, swinging
and movable within two different horizontal, vertically-
offset planes. The arms 40, 42 are mounted to form two
opposite sides of an articulated quadrilateral having as
a third side the leaf 30 and as a fourth side an edge of
the cabinet MC. Preferably said fourth side comprises a
box-shaped casing 50 mounted on the ceiling 24 which
houses the arms 40, 42 when the leaves 30, 32 are in
the closed position. In this position, the arms 40, 42 are
substantially aligned and superimposed to each other
and remain contained within the casing 50.

[0030] The arms 40, 42 are hinged to the cabinet MC
(i.e. to the compartment 20), preferably on the ceiling 24,
with fixed, and - in use - vertical, hinging axes which are
parallel to Y1 and Y2.

[0031] The arms 40, 42 are also hinged with the leaf
30 by means of fixed, and - in use - vertical, hinging axes,
parallel to Y1 and Y2. The hinging points P1, P2 with the
leaf 30 are placed in the same half-space defined by an
imaginary plane that is orthogonal to the centerline of the
leaf 30 and parallel to said fixed hinging axes. In other
words, imagining to divide the leaf 30 vertically into two
equal half-leaves, the arms 40, 42 are hinged to the leaf
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30 at points that are both on the same half-leaf. In the
illustrated example, said same half-leaf is the one com-
prising the hinge with the leaf 32, but the same half-leaf
could also be the one comprising the free end 34.
[0032] The points P1, P2 are preferably placed, re-
spectively, on spacer brackets 60, 62 attached to the leaf
30. The brackets 60, 62 serve to distance the hinging
axis from the leaf 30, which facilitates the articulation of
the arms 30, 32 and allows them to completely disappear
inside the casing 50.

[0033] The distances from the leaf 30 of the hinging
axes on the brackets 60, 62 (or of the points P1, P2) may
vary from what is illustrated: they may be equal or differ-
ent distances; in particular, the distance relative to the
hinging axis that is closer to the free end 34 (point P1),
is greater. This allows the arms 30, 32 at rest to arrange
themselves approximately parallel inside the housing 50.
For this purpose, the hinging axes of the arms 30, 32 on
the cabinet MC also have different distances relative to
the edge of the compartment 20.

[0034] In order to facilitate the packing of the arms 30,
32 atrest and/orinside the casing 50, preferably they are
not straight but form a kind of Z. That is, the arms 30, 32
are formed by two straight end segments that are parallel
to each other but misaligned, and by a central straight
segment that connects the two end segments.

[0035] In a variant, the leaves 30, 32 are hinged to
each other via a (known) retractable hinge 70, to improve
the freedom of movement of the leaves 30, 32. For the
same purpose, in a variant, the leaf 32 is hinged to the
cabinet MC via a (known) retractable hinge. This also
gives the advantage of achieving coplanarity between
the leaf 32 and an optional vertical element 80 (e.g. a
profile, see Fig. 6) to which the leaf 32 may optionally be
hinged. The vertical element 80 is coupled to a side wall
26 and frontally projects as much as the depth of the leaf
32. Thus, when the leaf 32 closes the compartment 20
(fig. 1), the leaf 32 becomes flush with the vertical element
80. And the leaf 32 can also smoothly rotate around the
vertical element 80 when uncovering the compartment
20.

[0036] Preferably, the casing 50 accommodates a, e.
g. pneumatic or spring-loaded, shock absorber 90 which
dampens the movement of the brackets 60, 62 when they
reach the end-stops (Fig. 1) and touch the edge of the
compartment 20.

Claims

1. Mechanism for moving a first and second closing
element (30, 32) with respect to a closing position in
which the closing elements are coplanar,
the two closing elements being hinged to each other
to fold over each other book-like when they move
away from the closing position,
the first closing element (30) having a free end and
the second closing element (32) having an end
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10.

hinged to a fixed body (MC),
the mechanism comprising:

two swinging arms (40, 42) movable within two
different horizontal planes to form two opposite
sides of an articulated quadrilateral which has
the first closing element as the third side and an
edge of the fixed body as the fourth side,

the swinging arms being hinged with fixed and
- in use - vertical hinging axes to the fixed body,
and

to the first closing element at hinging points (P1.
P2) placed in the same half-space defined by
an imaginary plane which is orthogonal to the
center line of the first closing element and par-
allel to said fixed hinging axes.

Mechanism according to claim 1, wherein said half-
space comprises the free end of the first closing el-
ement.

Mechanism according to claim 1, wherein said half-
space comprises an end of the first closing element
which is hinged to the second closing element.

Mechanism according to any preceding claim,
wherein said hinging points are placed on stand-off
brackets fixed to the first closing element, so that the
hinging axis relative to each hinging pointis at a cer-
tain distance from the closing element.

Mechanism according to claim 4, wherein the dis-
tances from the closing element of said hinging axes
are different.

Mechanism according to any preceding claim,
wherein said fourth side comprises a box-shaped
casing (90) which houses the arms when the closing
elements are in the closing position.

Mechanism according to any preceding claim,
wherein the arms are formed by two rectilinear end
segments which are parallel to each other but mis-
aligned, and by a central rectilinear segment which
connects the two end segments.

Mechanism according to any preceding claim,
wherein the first and second closing elements are
hinged to each other by means of aretractable hinge.

Mechanism according to any preceding claim,
wherein the second closing element is hinged to the
fixed body by means of a retractable hinge.

Mechanism according to any preceding claim 6 to 9,
comprising a braking and/or dampening device for
said arms located inside said casing.
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