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(54) Opening/closing mechanism for doors or leaves

(57) To simplify its production, a method is shown for
hinging the ends of a gas spring to an anchoring element
(30, 60) that is fixable to a compartment (12) to be closed
and/or to a movable closing element (14) for the com-
partment. In the method one of the end or the anchoring
element is equipped with a first retaining portion (66, 68,
36, 38) in the shape of a clamp or fork which defines a

seat (V), and the other is equipped with a second portion
(26) shaped substantially complementarily to the seat,
the shape of the seat being such that, once the second
portion is inserted in the seat, they become inseparable
by interposition of parts but relatively movable about an
axis (X).
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Description

[0001] The invention relates to a closing/opening
mechanism for doors or leaves, in particular furniture
doors.
[0002] In the following we will refer by way of example
to a door for furniture items, but the mechanism can be
applied to any kind of hinged closure element, e.g. the
hood or the trunk of a car, a lid, and so on.
[0003] In the field of furniture items mechanisms are
known such as the one in FR2822494, useful for servoing
the opening and closing movement of a door 104 hinged
to a frame. There is a gas spring 12 whose ends are
hinged to a fixed side of the cabinet and to the inner
surface of the door 104.
[0004] The challenge of these types of mechanisms is
the maximum cost reduction trough simple structures to
be produced and assembly methods with the minimum
number of operations. In FR2822494 the attachment to
the cabinet (fig. 7) is in itself very complex and expensive,
and requires a previous hole 24 on the cabinet that each
installer would prefer to avoid for economy of time and
costs. The hole 24, once done, also has the disadvantage
of tying the cabinet to mount that kind of mechanism.
[0005] Note also that in FR2822494 the anchorages
for the gas spring 12 are different, with cost, storage and
replacement disadvantages.
[0006] From FR2822494 is also known an anchoring
assembly (fig. 2) comprising a plate to which the end of
the gas spring 12 is hinged by a pin 9. The big disadvan-
tage is the cost and assembly of the pin.
[0007] Obviating one or more of these problems is the
object of the invention, and this is the beneficial effect of
what is hereby attached in the claims, in which the de-
pendent ones define other advantageous variants.
[0008] It is thus proposed a method for hinging the ends
of a gas spring (or hydraulic or pneumatic piston) to an
anchoring element which is fixable to a compartment to
be closed and/or to a movable closing element for the
compartment (door, leaf, etc.), characterized by equip-
ping one of the end or the anchoring element with a first
retaining portion in the shape of a clamp or fork which
defines a seat, and equipping the other with a second
portion shaped substantially complementarily to the seat,
the shape of the seat being such that, once the second
portion is inserted in the seat,
they become inseparable by interposition of parts but rel-
atively movable about an axis.
[0009] In doing so the structure of the anchoring as-
sembly and the coupling to the gas spring is greatly sim-
plified, and the assembly can take place without any com-
plicated operations. This applies even more given that
one can produce an anchoring assembly or its compo-
nents in single piece, e.g. by molding, or with a maximum
of only two pieces. The saving of complexity is evident.
[0010] Preferably the seat is defined by two substan-
tially flat walls, mutually parallel to each other and spaced
apart to define between them the seat. This involves:

extreme ease of production, ease of assembly by inser-
tion or snap action between the walls of the attachment
for the gas spring, and the absence of complicated shap-
ing as in FR2822494.
[0011] Preferably, a wall is adjustable in the distance
from the other wall, in order to accommodate/couple dif-
ferent types of gas spring.
[0012] Preferably, a wall is separable/detached, and
mountable at a certain distance, from the other. The piec-
es of the anchoring assembly are only two and the cou-
pling with the gas spring is fast and easy to do.
[0013] The method can envisage that the wall is mount-
ed separated at a certain distance from the other, in order
to carry out the seat.
[0014] In the seat said end can be bound in many ways;
preferably the end is retained in the seat by interposition
of parts so as not to get out but to able to rotate about a
pivoting axis. The interposition of parts ensures the min-
imum number of pieces, robustness and simplicity of
manufacture, which can be even improved if the anchor-
ing assembly is molded as one piece (e.g. out of plastic
or zamak).
[0015] Preferably the inner surface of the seat, or of
one or two of the walls, comprises a complementary con-
cavity/convexity to a convexity/concavity located on the
end of the gas spring. This ensures excellent retention
in the seat. In particular, the inner surface of the seat or
of a wall can comprise a concavity complementary to a
spherical head present on the end. The coupling is sim-
ple, effective, and has the characteristics of a ball joint,
good thing to allow movements of the gas spring which
can deviate slightly from those contained strictly in a
plane.
[0016] Preferably in the seat there is mounted integral-
ly a pin that is inserted in the end, in order to reinforce
the holding action inside the seat.
[0017] Another aspect of the invention is an anchoring
assembly with the features defined here, in particular an
anchoring element which is fixable to a compartment to
be closed and/or to a movable closing element for the
compartment (door, gate, etc.), characterized in that it
comprises a retaining portion, having the shape of a
clamp or fork, which defines a seat.
As variants, the anchoring element can

- be in one piece, e.g. made by molding, or at most
made by only two pieces; and/or comprise:

- a seat defined by two walls or substantially flat por-
tions, parallel and spaced with each other to define
between them an empty space which constitutes the
seat;

- a wall, e.g. one of the two, which is adjustable in the
distance from the other wall;

- a wall, e.g. one of the two, which is separable/de-
tached, and mountable fixedly at some distance,
from the other;

- an inner surface of the seat, or of one or two of the
walls, which comprises a concavity/convexity com-
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plementary to a convexity/concavity present on the
end of the gas spring;

- a pin mounted integrally in the seat which is inserted
into the end;

- a bored flange for fixing to the compartment or to the
closing element, the flange being flat and with a lying
plane substantially parallel or orthogonal to the lying
planes of said walls. The simple change of orienta-
tion for the flange changes the anchoring assembly
by adapting it for the attachment to the compartment
or to the closing element.

[0018] Another aspect of the invention is a kit compris-
ing one or two anchoring elements with the features de-
fined here, and a gas spring compatible and couplable
with them.
[0019] Advantageously, the kit can comprise the gas
spring and the anchoring assemblies already pre-mount-
ed to it (the heads 26 already mounted inside the walls
66, 68 and/or 36,38). The savings of time and operations
for the end user is evident. This is allowed by the sub-
stantial equality and symmetry of the anchoring assem-
blies regarding the clamp- or fork-shaped retaining por-
tion.
[0020] The advantages of the invention will be still
clearer from the following description of a preferred em-
bodiment of mechanism, making reference to the at-
tached drawing wherein

- Fig. 1 schematically shows a cabinet equipped with
the mechanism;

- Fig. 2 shows an enlargement of the cabinet of Fig.
1 (circle C1);

- Fig. 3 shows another enlargement of the cabinet of
Fig. 1 (circle C2);

- Fig. 4 shows a three-dimensional view of an anchor-
ing assembly;

- Fig. 5 shows a three-dimensional, exploded view of
the anchoring assembly of Fig. 4;

- Fig. 6 shows another three-dimensional, exploded
view of the anchoring assembly of Fig. 4;

- Fig. 7 shows a side view of the anchoring assembly
of Fig. 4;

- Fig. 8 shows a side view of a second anchoring as-
sembly;

- Fig. 9 shows a view from above of the anchoring
assembly of Fig. 8;

- Fig. 10 shows a second side view of the anchoring
assembly of Fig. 8;

- Fig. 11 shows a sectional view of the anchoring as-
sembly of Fig. 8 according to plane XI-XI;

- Fig. 12 shows a sectional view of the anchoring as-
sembly of Fig. 8 according to plane XI-XI without a
component to which it is coupled;

- Fig. 13 shows a three-dimensional, exploded view
of the anchoring assembly of Fig. 8;

- Fig. 14 shows shape-coupling variations between an
anchoring assembly and a gas spring.

[0021] In the following figures, identical numbers indi-
cate identical or functionally equal parts.
[0022] A cabinet 10 (fig. 1) generically has a body or
compartment 12 to which are hinged doors 14 servo-
assisted in the opening/closing movements by a gas
spring 25 formed by a cylinder 20 and a piston 22 sliding
in it.
[0023] The piston 22 is hinged to an element 60 for
anchoring to a side of the body 12, while the cylinder 20
is hinged to an element 30 for anchoring to a door 14 (fig.
2 and 3). The hinging axes are orthogonal to the sheet.
[0024] Figures 4 to 6 show in detail the anchoring el-
ement 60, which is a compound piece that comprises two
semi-shells or pieces to be assembled together. The first
piece comprises a flange 62 provided with pass-through
holes 64 for screws or fastening means to the cabinet
(not shown). From the center of the flange 62 a wall 66
extends cantilevered and parallel to the lying plane of the
flange 62, and in its inner surface has a recess or con-
cavity 72, e.g. with the shape of a spherical cap. At the
center of the flange 62, below the base of the wall 66,
there is a cavity 76, having a shape complementary to
a, e.g. triangular, margin 74 of the second piece. From
the margin 74 there extends a second wall 68, equal to
the wall 66, in which a cavity 70 is present, similar to the
cavity 72.
[0025] The margin 74 has a pass-through hole 78 in
which a screw or a fastening means (not shown) is in-
serted to fasten together the two pieces (see assembled
configuration of fig. 4 and 7). When the assembly is com-
pleted the walls 66, 68, being mutually parallel to each
other and separated by a certain distance, define be-
tween them an empty space V which is exploitable as
receiving seat for a spherical head 26 integral with a
bushing 24 connectable or to be screwed or integrated
at the end of the piston 22. The head 26 is suitable to
stay inside the cavities 70, 72, which are complementary
to it, and hold it in position but so as to be capable of
rotating on itself. Overall, the piston 22 is kept held be-
tween the walls 66, 68 but the sphere 26 can rotate inside
the cavities 70, 72 and the bushing 24 can move parallel
to, and between, the walls 66, 68 rotating about an axis
X. Therefore the piston 22 is functionally hinged to the
anchoring element 60 (see degree of freedom indicated
by arrow F and hinging axis X).
[0026] The resolution into two pieces of the anchoring
assembly 60 is optional, but with the advantage of mount-
ing precisely the sphere 26 into the cavities 70, 72 and
then clamping around it the walls 66, 68. The anchoring
assembly 60 can be made in one piece, thereby facilitat-
ing the production, e.g. by snap-insertion of the head 26
between the walls 66, 68, which can be constructed with
a sufficiently flexible material to allow the insertion.
[0027] One can mount a pin (not shown) that passes
through the head 26 and is anchored to the walls 66, 68,
in order to improve the robustness of the obtained hinge
and the maximum capacity in weight.
[0028] Figures 8 to 13 show in detail the anchoring
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assembly 30, comprising two pieces to be assembled
together. The first piece comprises a flange 32 provided
with two through-holes 34 for screws or fastening means
to the door 14 (not shown). From the flange 32 there
extend, orthogonally to its lying plane, two equal parallel
walls 36, 38 which in their inner surface respectively have
a recess or concavity 40 (fig. 12), e.g. as a spherical cap.
At the center of the flange 32 there is a cavity or opening
56 (fig. 13), with a complementary shape to the second
piece 42, e.g. with a T-shaped cross-section.
[0029] The walls 36, 38, (like the walls 66, 68) are mu-
tually parallel to each other and separated by a certain
distance. They define between them a space V which
makes a receiving seat for a spherical head 46 integral
with, through a bushing 48, the end of the cylinder 20.
The head 46 stays inside cavities complementary to it,
which retain it movably. Overall, the cylinder 20 remains
held between the walls 36, 38 but the sphere 46 can
rotate about an axis X inside them as the head 26, and
therefore the cylinder 20 is functionally hinged to the an-
choring assembly 30. Note that the piece 42 serves (i)
to close the cavity 56 and the lower part of the piece 30,
(ii) to define a portion of the cavity 56, and (iii) to abut or
nearly abut on the head 46 increasing its stability inside
the space V. For this purpose the piece 42 can have the
end to be inserted in the cavity 56 of concave shape.
[0030] For the mounting, the head 46 is inserted be-
tween the walls 36, 38 through the opening 56, closed
after by applying the second piece 42. The cylinder 20
is connected to the bushing 48, which protrudes from the
walls 36, 38 into the space V, e.g. by screwing.
[0031] Fig. 14 shows other variations of shape-cou-
pling between an anchoring assembly 30, 60 and one
end of the gas spring. In particular, a generic shaping or
portion 90 shaped as a clamp or fork can be applied to
the anchoring assembly or to the end of the gas spring
92. The portion 90 can comprise on its inner walls reliefs
or concavities 96 which engage by shape-coupling cor-
responding and substantially complementary concavi-
ties or reliefs 96 in the portion 92 of the gas spring when
the latter is inserted inside the former. In this way the two
portions 90, 92 become inseparable by interposing parts
96 but relatively movable about an axis, that of hinging.

Claims

1. Method for hinging the ends of a gas spring to an
anchoring element (30, 60) that is fixable to a com-
partment (12) to be closed and/or to a movable clos-
ing element (14) for the compartment, character-
ized by
equipping one of the end or the anchoring element
with a first retaining portion (66, 68, 36, 38) in the
shape of a clamp or fork which defines a seat (V), and
equipping the other with a second portion (26)
shaped substantially complementarily to the seat,
the shape of the seat being such that, once the sec-

ond portion is inserted in the seat, they become in-
separable by interposition of parts but relatively mov-
able about an axis (X).

2. Method according to claim 1, wherein the seat is de-
fined by two substantially flat walls (66, 68, 36, 38),
mutually parallel to each other and spaced apart to
define between them the seat.

3. Method according to claim 1 or 2, wherein a wall (68)
is mounted separated at a certain distance from the
other.

4. Method according to claim 1 or 2 or 3, wherein the
end is retained in the seat by interposition of parts
(26, 70) so as not to get out but to be able to rotate
about a pivoting axis (X).

5. Method according to any one of the preceding
claims, wherein the anchoring element is molded in
one piece.

6. Anchoring element (30, 60), for the end of a gas
spring, which can be fixed to a compartment (12) to
be closed and/or to a movable element (14) for clos-
ing the compartment,
characterized by comprising a retaining portion
shaped as a clamp or fork (66, 68, 36, 38) that defines
a seat in which said end can be retained.

7. Element according to claim 6, characterized by the
fact of being a single one-piece or at most made by
only two parts.

8. Element according to claim 7 or 8, wherein the seat
is defined by two substantially flat walls or portions
(66, 68, 36, 38), mutually parallel to each other and
spaced apart to define between them an empty
space (V) which constitutes the seat.

9. Element according to claim 6 or 7 or 8, wherein a
wall (68) is separable and mountable fixed at a cer-
tain distance from the other.

10. Element according to any one of the preceding
claims, wherein the inner surface of a wall comprises
a concavity/convexity (70) complementary to a con-
vexity/concavity present on the end (26) of the gas
spring.
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