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(57) A sliding lifting fitting (12) comprises: a frame
(14) and at least one leaf (16) which can move with re-
spect to said frame (14) between a closed position and
a sliding position in a sliding direction (18). The sliding
lifting fitting (12) further comprises support means (20)
for supporting said at least one leaf (16) while sliding on
said frame (14); said support means (20) being designed
to:

- allow a movement of the leaf (16) from the closed po-
sition to a locking position for the leaf (16) along a locking
direction (22) substantially perpendicular to the sliding
direction (18) when force (F) is applied in said locking
direction;

- move the leaf (16) from the locking position to the closed
position in said closing direction (22) after said force (F)
has been applied.

The fitting (12) furthermore comprises locking means
(24) for pushing the leaf (16) in the locking direction (22)
from said closed position to said locking position.
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Description
FIELD OF APPLICATION

[0001] The present invention refers to a sliding lifting
fitting. In particular, the subject matter of the present in-
vention is a mechanism for moving a leaf of a sliding
lifting fitting for moving the leaf between a sliding position
and a locking position.

PRIOR ART

[0002] Asitis known, the sliding lifting fittings comprise
a frame with one or more leafs sliding along opposing
guides placed on the frame.

[0003] The sliding leaf can slide between an open po-
sition and a closed position. Generally, the sliding leaf
can be locked when in the closed position. The locking
takes place through a movement of the leaf from the slid-
ing position to the locking position, which is generally
lower than the sliding position. In this way, in addition to
locking the door against opening, it is possible, for ex-
ample, to improve insulation by providing gaskets adapt-
ed to work in the locking position.

[0004] In the systems of the prior art, the lifting and
lowering mechanism comprises carriages positioned on
the lower guide supporting the entire weight of the leaf.
By acting on the handle, the carriages push the leaf up-
ward and lift it from the floor level (locking position) to the
sliding level (sliding position) .

[0005] While this type of mechanism is quite popular
and widely used, it does have some drawbacks.

[0006] Indeed, the carriages are subjected to the
weight of the leaf during the opening phase. The force
required to actuate the handle to lift the carriages is there-
fore significantsince itis needed to oppose the force from
the weight of the leaf.

[0007] There are also known sliding lifting fittings in
which the sliding leaf moves supported by magnetic
guides.

[0008] Inthistype offitting, the lower edge of the sliding

leaf and the corresponding guide on the frame comprise
magnetic elements positioned in such a way that there
is a force of repulsion between them.

[0009] To allow the leaf to move between the sliding
position and the locking position, there is a system to
move the magnetonthe guide. The magnet drive system,
either by a rotational or linear movement, moves the mag-
net in such a way that it cannot interact with the corre-
sponding magnet on the edge of the leaf.

[0010] Inthisway, the leafis lifted to the sliding position
when there is interaction between the two magnets,
whereas it is lowered into the locking position when there
is no interaction between the two magnets.

[0011] This system as well is not free of drawbacks.
First, magnets need to be placed on the edge of the leaf
and on the frame, in which one of the magnets must be
moved between an interaction position and a non-inter-
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action position with the corresponding magnet.

[0012] In addition, moving the magnet on the frame
requires electronic devices connected to an actuator,
which complicates thefitting structure from a construction
standpoint.

[0013] Furthermore, if there is a system malfunction,
the servicing and possible replacement of parts is not
easy because the electronic and mechanical parts re-
quired for drive purposes are contained inside the guide
used by the leaf.

PRESENTATION OF THE INVENTION

[0014] The purpose of this invention is to at least par-
tially overcome the drawbacks of the prior art.

[0015] Consequently, a first task of the present inven-
tion is to provide a sliding lifting fitting wherein, during
the leaf locking and unlocking phases, less effort is re-
quired by the user compared to sliding lifting fittings of
the prior art.

[0016] One objective of this invention is to provide a
sliding lifting fitting wherein the movements of the leaf to
and from the locking position are lightened by the force
of the leaf's weight. In particular, one objective of this
invention is to make the actuation by the user independ-
ent of the force of the weight exerted by the leaf.
[0017] In addition, another objective of this invention
is to provide a sliding lifting fitting wherein the sliding of
the leaf is fluid between the closed position and the open
position.

[0018] Yetanotherobjective of thisinvention isto make
the guides on the fitting frame less complex.

[0019] The purpose and objectives are achieved by a
sliding lifting fitting according to claim 1.

DESCRIPTION OF THE DRAWINGS

[0020] Further features and benefits of the present in-
vention will be understood more clearly from the following
description of its preferred and non-limiting embodi-
ments, in which:

- figure 1 shows a schematic view of a sliding lifting
fitting according to an embodiment of this invention;

- figures 2 and 3 show schematic views, one in a front
view and the otherina perspective view, of a possible
embodiment of some parts of a sliding lifting fitting
according to an embodiment of this invention, in a
first usage configuration;

- figures 4 and 5 show schematic views, one in a front
view and the other in a perspective view, of the parts
in figures 2 and 3 in a second usage configuration;

- figure 6 shows a schematic view of a portion of a
sliding lifting fitting in a cross-sectional view accord-
ing to an embodiment of this invention;

- figure 7 shows a schematic view of a portion of a
sliding lifting fitting according to an embodiment of
this invention;
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- figure 8 shows a schematic front-view of the detail
of the parts in figures 2 and 3;

- figure 9 shows a schematic view of a portion of a
sliding lifting fitting according to an alternative em-
bodiment of this invention, in a first usage configu-
ration;

- figure 10 shows a schematic view of a portion of a
sliding lifting fitting according to the embodiment
shown in figure 9, in a second usage configuration;
and

- figure 11 shows a schematic a partial cross-sectional
view of a portion of a sliding lifting fitting according
to the present invention.

[0021] The elements or parts of elements that are in
common between the embodiments described below will
be indicated with the same reference numbers.

DETAILED DESCRIPTION

[0022] Figure 1 shows a sliding lifting fitting according
to an embodiment of this invention, which is indicated as
item 12.

[0023] The fitting 12 comprises aframe 14 and at least
one leaf 16, which can move with respect to frame 14
between a sliding position and a closed position in a slid-
ing direction 18.

[0024] In accordance with one possible embodiment,
not shown in the enclosed figures, the fitting can also
comprise at least one fixed leaf.

[0025] Inaddition, thefitting 12 can also comprise more
than one leaf 16, movable with respect to the frame, such
as fitting 12 which can be made with two movable leafs
16.

[0026] The fitting 12 comprises support means 20 for
supporting at least one leaf 16 while sliding on frame 14.
In particular, support means 20 are capable of:

[0027] -allowing amovementofleaf 16 from the closed
position to a locking position for leaf 16 along a locking
direction 22 substantially perpendicular to sliding direc-
tion 18 when a force F is applied in said locking direction
22; and

[0028] -movingleaf 16 insaid locking direction 22 from
the locking position to the closed position after said force
F has been applied.

[0029] The fitting 12 further comprises locking means
24 for pushing leaf 16 in locking direction 22 from the
closed position to the locking position.

[0030] In this text, the closed position is understood as
the position in which leaf 16 is closed but can slide.
[0031] According to one possible embodiment, frame
14 comprises an upper guide 26 for an upper profile 30
of leaf 16 and/or a lower guide 28 for a lower profile 32
of leaf 16. Guides 26 and 28 are adapted to allow leaf 16
to slide in sliding direction 18.

[0032] In this text, the terms upper and lower are un-
derstood as the positions of two opposing edges of the
leaf or frame with respect to the plane on which the fitting
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sits.

[0033] In the embodiment shown in figures 2, 4, and
6, frame 14 comprises an upper guide 26 for an upper
profile 30.

[0034] According to one possible alternative embodi-
ment, not shown in the enclosed figures, support means
20 may comprise two permanent magnets in which: a
first permanent magnet is placed at lower profile 32 of
leaf 16 and a second permanent magnet is placed at
lower guide 28 of frame 14 so that their poles align and
repel each other. In this case leaf 16 stays lifted by the
guide on the frame thanks to the magnetic force of re-
pulsion.

[0035] Alternatively, other types of magnetic levitation
supports may be used for this purpose, such as active
magnetic levitation, dynamic magnetic levitation, or pas-
sive magnetic levitation based on permanent magnets
using attraction or repulsion.

[0036] In yet another alternative embodiment, not
shown in the enclosed figures, support means 20 can
comprise at least one support carriage designed to slide
on a corresponding lower guide and to resiliently support
the leaf. In this regard, the carriage can be installed with
springs that allow for movement in the locking direction.
The springs can be: helical springs, air springs, or other
resilient elements.

[0037] In alternative embodiments, support means 20
can be of the pneumatically actuated type.

[0038] In the embodiment shown in figures 2, 4, and
6, frame 14 comprises an upper guide 26 for an upper
profile 30.

[0039] Inreference tofigure 6, upperguide 26 can have
an upside-down-U cross-section designed to contain at
least partially upper profile 30 of said leaf. According to
a possible embodiment, the upper profile of the leaf can
comprise an element 31, for example a box structure,
designed to contain support means 20 at least partially.
Between element 31 in the form of, for example, a box
and the guide with an upside-down-U cross-section gas-
kets 33 and 35 may be placed.

[0040] According to alternative embodiments, box el-
ement 31 can have shapes other than that shown, for
example it may be an element provided with a certain
thickness in which a recess may be placed to accommo-
date the elements indicated above.

[0041] According to a possible embodiment, element
31 can be made, for example, of wood, PVC, aluminum,
steel, etc.

[0042] According to a possible embodiment, upper
profile 30 of leaf 16 can be installed with at least one
carriage 48, adapted to be contained at least partially in
said lower guide 26 shaped like an upside-down-U.
[0043] According to a possible embodiment, locking
means 24 can be arranged on upper profile 30 or on the
lower profile of said leaf 16. In the embodiments shown
in the enclosed figures, locking means 24 are installed
at upper profile 30.

[0044] In particular, locking means 24 can be adapted
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to increase the distance between upper guide 26 placed
onframe 14 and corresponding upper profile 30 of leaf16.
[0045] According to a possible embodiment of this in-
vention, locking means 24 comprise at least one carriage
48 designed to slide on upper guide 26 of frame 14. Car-
riage 48 is connected to a control bracket 50 by means
of arm 52. Control bracket 50 can move in a direction
parallel to upper profile 30 of leaf 16.

[0046] Locking means 24 further comprise a fixed
bracket 54 on which is placed a wedge element 56 de-
signed to interact with carriage 48 to vary the distance
of carriage 48 from upper profile 30 of leaf 16.

[0047] According to a possible embodiment, carriage
48 can comprise a lifting wheel 62, designed to roll on
wedge 56 as a result of a movement of control bracket
50 with respect to fixed bracket 54.

[0048] According to a possible embodiment of this in-
vention, carriage 48 can comprise two guide wheels 58
and 60 designed to roll with respect to upper guide 26 of
frame 14. Guide wheels 58, 60 can be aligned in the
direction of upper profile 30 of leaf 16.

[0049] According to a possible embodiment, guide
wheels 58, 60 can have a shape so as to conform to a
corresponding rail 582 on upper guide 26. For example,
as shown in the embodiment of figure 11, the wheel can
have a curved concave shape so as to conform to a con-
vex rail designed to be received at least partially by the
curved convex shape of the wheel.

[0050] Advantageously, lifting wheel 62 can be aligned
with guide wheels 58, 60 and placed between them.
[0051] According to a possible embodiment of this in-
vention, wedge element 56 can comprise a sloped sur-
face 64 between:

- afirst height at which carriage 48 is close to upper
profile 30 of leaf 16, thus defining the sliding position
for leaf 16; and

- asecond heightatwhich carriage 48 is far from upper
profile 30 of leaf 16, thus defining the locking position
for leaf 16.

[0052] In reference to figure 8, sloped surface 64 of
wedge 56 can comprise two sections:

- afirst section 66 having an angle a with respect to
upper profile 30 of leaf 16; and

- asecond section 68 having an angle B < a with re-
spect to upper profile 30 of leaf 16.

[0053] According to a possible embodiment, slope o
can be between 35° and 55°, advantageously in the vi-
cinity of 45°. According to a possible embodiment, slope
B can be between 10° and 20°, advantageously in the
vicinity of 15.5°. First section 66 defines the travel of car-
riage 48 from a position of rest to a position of contact
with upper guide 26 of frame 14.

[0054] According to a possible embodiment, control
bracket 50 can be actuated by means of a hardware
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mechanisms 70 of fitting 12, which can be actuated by a
casement bolt.

[0055] As can be seen in the embodiment shown in
figures 9 and 10, carriage 48 can be moved by means
of an articulated mechanism 482.

[0056] In this embodiment wedge element 56 is se-
cured at upper profile 30 of leaf 16. Carriage 48 is con-
nected at one end to an arm of mechanism 484 which is
in turn connected to crank 486. Crank 486 is connected
by means of a hinge to actuation element 488 adapted
to move along a lateral edge of the leaf.

[0057] The operation of the articulated mechanism
makes it possible, through a movement of actuation el-
ement 488, to move carriage 48 along the upper profile
of the leaf in a similar way as seen earlier.

[0058] In particular, according to a possible embodi-
ment, actuation element 488 is moved downward, that
is, away from wedge 56, crank 486 follows the movement
of actuation element 488 and aligns with it, moving car-
riage 48 along the upper profile of the leaf and therefore
the lifting wheel along wedge element 56.

[0059] According to a possible embodiment of the
presentinvention, locking means 24 can comprise a plu-
rality of carriages 48 and corresponding wedge elements
56, aligned and distributed along said upper profile 30 of
leaf 16.

[0060] According to alternative embodiments, the lock-
ing means can be motorized and actuated by means of
a switch.

[0061] In alternative embodiments, locking means 24
can be placed at lower profile 32 of leaf 16 and be de-
signed to interact with lower guide 26 of frame 14. In this
embodiment, support means 20 can be placed at upper
guide 26 of frame 14.

[0062] The advantages that are possible with the slid-
ing lifting fitting according to the present invention are
now obvious.

[0063] The sliding lifting fitting reduces the effort re-
quired to actuate the system compared to systems of the
prior art.

[0064] Its operation consists in moving the leaf from
an initial closed position to a final locking position, at a
lower level than the initial level, thus ensuring proper op-
eration of the gaskets.

[0065] Advantageously, the movement for locking
takes place by means of suitable devices secured to the
leaf, which, by acting with an opposing vertical force
against the frame, exert a downward vertical thrust, mov-
ing the leafin a vertical direction with respect to the state
of equilibrium corresponding to a lifted leaf, allowing the
desired closed position of the leaf to be reached.
[0066] In a preferred embodiment, this mechanism is
activated by means of a casement bolt that converts the
rotary motion of the handle into a linear motion of the
strip hardware. The combination of the lengthwise hard-
ware, angle transmissions, and extensions placed in the
slot of the leaf profile transfers the motion of the casement
bolt to the devices exerting the lowering force on the leaf.
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[0067] According to a possible embodiment of this in-
vention, hardware mechanism 70 can also serve the
function of moving a set of perimeter pawls secured to
the hardware which, by means of their engaging with
special gripping indentations made in the frame, lock the
leaf.

[0068] According to other embodiments, the devices
exerting the downward force can be activated by control-
led mechatronic systems, pneumatic pistons, or other
manually- or automatically-controlled actuation systems.
[0069] The movement of carriage 48 raises the level
of the carriage which, going against the upper frame by
means of its two end wheels, generates a thrust that
causes the desired vertical movement of the leaf.
[0070] In a preferred embodiment, the sloped surface
on which the center wheel of the carriage runs is made
with a dual slope: the first section with a marked slope
so as to complete the distance between the rest position
and the position of the carriage in contact with the upper
frame, with a short travel of the handle; the second sec-
tion with a milder slope so that the increase in height,
and the corresponding thrust of the upper frame, is grad-
ual and does not excessively stress the mechanisms of
the hardware, so as to minimize the force required to
draw the carriage.

[0071] In addition, with the system of this invention a
reduction of the force required to actuate the locking
movement is achieved.

[0072] Actuation of the handle results in a lower-
ing/locking of the leaf, contrary to what happens in a slid-
ing lifting fitting of the prior art. It follows that, depending
on the mechanical feature of the resilient support, the
force required to move the leaf vertically by the required
amount of travel is less than the force of the weight of
the entire leaf.

[0073] Inthecaseofaslidinglifting fitting with a support
system using magnetic levitation, the force needed on
the handle to move the door from the closed position to
the locking position is substantially less compared to sys-
tems of the prior art thanks to the particular resilient curve
of the system which reduces the force for the required
section of travel.

[0074] This makes it possible to markedly improve the
operator’'s perception and comfort when moving heavy
leafs.

[0075] With respect to the embodiments described
above, a person skilled in the art may, for the purpose of
meeting specific requirements, modify or substitute the
described items with equivalentitems, without exceeding
the scope of the enclosed claims.

Claims

1. Sliding lifting fitting (12) comprising
a frame (14) and at least one leaf (16) movable with
respect to said frame (14) between a closed position
and a sliding position, along a sliding direction (18);
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characterized in that it comprises:

support means (20) adapted to support said at least
one leaf (16) while sliding on said frame (14); said
support means (20) being adapted to:

- allow a movement of the leaf (16) from the
closed position to a locking position for the leaf
(16) along a locking direction (22) substantially
perpendicular to the sliding direction (18), during
the application of a force (F) along said locking
direction;

- move the leaf (16) from the locking position to
the closed position in said locking direction (22)
after said force (F) has been applied;

said fitting (12) further comprising:

locking means (24) adapted to push the leaf (16)
along the locking direction (22) from said closed po-
sition to said locking position.

Sliding lifting fitting (12) according to claim 1, char-
acterized in that said frame (14) comprises an up-
per guide (26) for an upper profile (30) of said leaf
(16) and/or a lower guide (28) for a lower profile (32)
of said leaf (16), said guides being adapetd to allow
said leaf (16) to slide in the sliding direction (18).

Sliding lifting fitting (12) according to the preceding
claim, characterized in that said upper guide (26)
isin the shape of an upside-down-U and can slidably
contain at least one carriage (48) arranged on the
upper profile (30) of said leaf (16).

Sliding lifting fitting (12) according to any one of the
preceding claims, characterized in that said locking
means (24) are arranged on the upper profile (30)
and/or on the lower profile of said leaf (16).

Sliding lifting fitting (12) according to the preceding
claim, characterized in that said locking means (24)
are adapted to increase the distance between the
upper guide (26) arranged on the frame (14) and the
corresponding upper profile (30) of said leaf (16).

Sliding lifting fitting (12) according to any one of the
preceding claims, characterized in that said clo-
sure means (24) comprise at least one carriage (48)
adapted to slide along said upper guide (26) of said
frame (14); said carriage (48) being connected to a
control bracket (50) by means of an arm (52), said
control bracket (50) being movable in a direction par-
allel to said upper profile (30) of said leaf (16); said
locking means (24) further comprising a fixed bracket
(54) on which is placed a wedge (56) designed to
interact with said carriage (48) to vary the distance
of said carriage (48) from the upper profile (30) of
said leaf (16) .
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Sliding lifting fitting (12) according to the preceding
claim, characterized in that said carriage (48) com-
prises a lifting wheel (62) designed to roll on said
wedge (56) as a result of a movement of said control
bracket (50) with respect to said fixed bracket (54).

Sliding lifting fitting (12) according to any one of
claims 1-5, characterized in that it comprises an
articulated mechanism (482) arranged with a mech-
anismrod (484) connected to one end of the carriage
(48), whichisin turn connected to a crank (486), said
crank (486) being connected by a hinge to an actu-
ation element (488) which can move along the lateral
edge of the leaf.

Sliding lifting fitting (12) according to the preceding
claim, characterized in that the movement of said
actuation element (488) along the lateral edge of the
leaf away from the wedge element (56) causes
movement of the crank (486), which is substantially
aligned with the wedge element (56), moving the car-
riage (48) along the upper profile of the leaf in such
a way that a lifting wheel (62) thereof can roll onto
said wedge element (56) .

Sliding lifting fitting (12) according to any one of
claims 6-9, characterized in that said at least one
carriage (48) comprises two guide wheels (58, 60)
adapted to roll in relation to said upper guide (26) of
said frame (14); said guide wheels (58, 60) being
aligned in the direction of the upper profile (30) of
said leaf (16).

Sliding lifting fitting (12) according to the preceding
claim, characterized in that the guide wheels (58,
60) have a shape designed to conform to a corre-
sponding rail (582) provided on the upper guide (26).

Sliding lifting fitting (12) according to any one of
claims 6-11, characterized in that said wedge ele-
ment (56) comprises a sloped surface (64) between:

- afirst height in which said carriage (48) is close
to the upper profile (30) of said leaf (16), thus
defining the sliding position for said leaf (16); and
- a second height in which said carriage (48) is
far from said upper profile (30) of said leaf (16),
thus defining the locking position for said leaf
(16).

Sliding lifting fitting (12) according to the preceding
claim, characterized in that said sloped surface
(64) of said wedge element (56) comprises two sec-
tions:

- a first section (66) having an angle o with re-
spectto the upper profile (30) of the leaf (16); and
- a second section (68) having an angle B < a
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14.

15.

with respect to the upper profile (30) of the leaf
(16);

wherein the first section (66) defines the travel of the
carriage from a position of rest to a position of contact
with said upper guide (26) of said frame (14).

Sliding lifting fitting (12) according to any one of
claims 6-13, characterized in that said control
bracket (50) or said articulated mechanism (482) can
be actuated by means of hardware mechanisms (70)
of the fitting (12), which can be actuated by a case-
ment bolt.

Sliding lifting fitting (12) according to any one of the
preceding claims, characterized in that said locking
means (24) comprise a plurality of carriages (48) and
corresponding wedges (56) aligned and distributed
along said upper profile (30) of said leaf (16).
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