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(54) A positioning device of auxiliary bearing planes or extensions

(57) A positioning device of auxiliary bearing planes
or extensions (1) unexpectedly capable of a simple and
precise movement, comprises:
- at least one fixed bearing plane (2), said fixed bearing
plane (2) forming a first bearing surface (3);
- at least one mobile extension plane or extension (4)
forming, with at least one portion thereof, a second bear-
ing surface or extension surface (10);
- a support structure (6) mobile along a predefined ex-
tension direction (X-X);
- at least one sliding structure (5) allowing said support
structure (6) sliding along said predefined extension di-
rection (X-X);
- at least one articulated quadrilateral mechanism (7);
- said articulated quadrilateral mechanism (7) being se-
cured with at least one first connecting rod (8) thereof to
the support structure (6);

- said articulated quadrilateral mechanism (7) being se-
cured with a second connecting rod (9) thereof to said
mobile extension plane or extension (4);
- said mobile extension plane or extension (4) being con-
nected to the articulated quadrilateral mechanism (7) so
as to move from a first rest position, adapted to store said
mobile extension plane or extension (4) so that the sec-
ond bearing surface (10) thereof is not coplanar to the
first bearing surface (3) of the fixed plane, to a second
operative position in which it is with at least one part of
said second bearing surface (10) coplanar to the first
bearing surface (3) of the fixed plane;
characterized in thatthe movement of the articulated
quadrilateral occurs along a trajectory (T) that is inclined
by a predefined angle (A), with respect to the extension
direction (X-X), different from 0 DEG and 90 DEG.
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Description

. Field of the invention

[0001] The present invention relates to a positioning device of auxiliary supporting or bearing planes, which are also
referred to as "extensions", as well as a table with an extension mechanism and a method for the use thereof.
[0002] In particular, the present invention relates to a positioning device of auxiliary bearing planes or extensions
comprising a fixed bearing plane forming a first bearing surface, as well as a mobile extension plane or extension.
[0003] Said mobile extension plane or extension forms with at least one portion thereof a second supporting or bearing
surface or extension surface.
[0004] This device further comprises a sliding structure allowing an extension support structure sliding along a pre-
defined extension direction.
[0005] This device further comprises at least one mechanism secured with a first end thereof to the support structure
and, with the opposite end, it is secured to the extension.
[0006] The present invention particularly relates to those solutions where the extension is handled so as to move from
a first rest position, adapted to store said extension, to an operative position in which it is with a bearing surface thereof
coplanar to the first bearing surface of the fixed plane.

. State of the art

[0007] It is known that the extension mechanisms, for example for bearing planes, such as tables, comprise systems
to lift the extensions. However, such known solutions are typically very complex from both a constructive viewpoint and
an end use viewpoint, as well as very bulky, especially in height in order to ensure a proper stability and precision to the
table assembly.
[0008] The document GB156430 by ARTHUR NORMAN and HENRY GALE PARKER shows an extendable table
having a sliding guide that allows mutually moving away two planes with a fixed height. A folded extension is received
in a seat arranged centrally and below the planes with fixed height. This extension is guided in the extraction thereof
and the opening thereof to a position that is coplanar to the planes with fixed height.
[0009] This state of the art is very difficult to be manufactured in order to handle both the fixed-height planes, and
several operations, even very complex, are required to the user to bring the extension plane to the use position.
[0010] All these known solutions force to operate in three steps: extraction of the auxiliary plane, opening thereof,
positioning thereof in situ.
[0011] The document AT500895 by TEAM 7 NATUERLICH WOHNEN GMBH shows a table having a fixed-height
plane mounted on slidable guides and a pair of extension planes arranged below the fixed-height plane. One of the
extension planes is provided with a pin which slides along a curved guide to rotatably guide the pair of extension planes
during the extraction thereof. This solution is extremely complex to be obtained, forcing to constructive tolerances that,
on one hand, have to facilitate the sliding of the pin into the guide and, on the other hand, have to limit the clearances
in order to not create stickings or difficulties in the use, as well as a unsafety feel when using the extension plane.
[0012] Actually, no one of the known solutions suggests how to obtain a positioning device of auxiliary bearing planes
or extensions that is able to bring the extension to the use position with few and simple operations, while being simple
to be manufactured.

. Solution

[0013] Therefore, the object of the present invention is to propose a carriage or cart and a positioning device of auxiliary
bearing planes or extensions that allows bringing an extension to place in a simple manner.
[0014] A further object of the present invention is to propose a positioning device of auxiliary bearing planes or exten-
sions that is easy to be manufactured.
[0015] A still further object of the present invention is to propose a positioning device of auxiliary bearing planes or
extensions that has reduced or very reduced overall dimensions.

. Figures

[0016] Further characteristics and advantages of the device according to the invention will be apparent from the
description set forth below of preferred embodiment examples thereof, given by way of illustrative, nonlimiting example,
with reference to the appended figures, in which:

- Fig. 1 represents an axonometric view of a table with a portion of a rest plane with a fixed height and two opposite
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mobile rest plane portions;
- Fig. 2 illustrates a detail of a longitudinal section to the table of Fig. 1, so as to highlight the positioning device of
auxiliary bearing planes or extensions;
- Fig. 3 illustrates a cross section of a detail of the table of Fig. 1, in which some details of the device and the
extension are highlighted when the table is with the sliding structure thereof in the extended position;
- Fig. 4 represents a detail of a longitudinal section of the table of Fig. 3 in the extended position;
-Fig. 5 represents an axonometric view of a detail of the support structure in which an extension is stored where
part of the device is illustrated in transparency;
- Fig. 6 illustrates an axonometric view of the detail of Fig. 5 in which the extension is in a first extraction position;
- Fig. 7 represents an axonometric view of the detail of Fig. 5 in which the extension is in a second extraction position;
- Fig. 8 represents an axonometric view of the detail of Fig. 5 in which the extension is in a fully extracted position
and resting on the support structure arranged in the extended position;
- Fig. 9 represents an axonometric view from a different observation point of the detail of Fig. 7;
- Fig. 10 shows a view of a quadrilateral mechanism in a partially lifted position;
- Fig. 11 shows the detail of Fig. 10 according to the section C-C of Fig. 10;
- Fig. 12 illustrates a perspective view of a quadrilateral mechanism in the rest position;
- Fig. 13 represents a perspective view of a table with the support structure thereof in the extended position and the
mobile extension plane or extension in the stored rest position arranged within the support structure seat;
- Fig. 14 represents a perspective view of the table of Fig. 13 in which the mobile extension plane or extension is
in the extracted position and rested on the outer frame of the support structure with a portion thereof folded as a book;
- Fig. 15 illustrates a perspective view of the table of Fig. 13 in which the mobile extension plane or extension is the
extracted position, extended and rested on the outer frame of the support structure.

Description of some preferred embodiment examples

[0017] With reference to the above-mentioned figures, a positioning device of auxiliary bearing planes or extensions
1 comprises at least one fixed bearing plane 2.
[0018] Said fixed bearing plane 2 forms a first bearing surface 3.
[0019] Said device further comprises at least one mobile extension plane, also referred to as an extension member
or extension 4, forming, with at least one portion thereof, a second bearing surface or extension surface 10.
[0020] . Said device further comprises a support structure 6 mobile along a predefined extension direction X-X, as
well as at least one sliding structure 5 that allows said support structure 6 sliding along said predefined extension direction
X-X.
[0021] Said device further comprises at least one articulated quadrilateral mechanism 7.
[0022] In accordance with an embodiment, said articulated quadrilateral mechanism 7 is secured with at least one
first connecting rod 8 thereof to the support structure 6.
[0023] In accordance with an embodiment, said articulated quadrilateral mechanism 7 is secured with a second con-
necting rod 9 thereof to said mobile extension plane or extension 4.
[0024] In accordance with an embodiment, said mobile extension plane or extension 4 is connected to the articulated
quadrilateral mechanism 7 so as to move from a first rest position, adapted to store said mobile extension plane or
extension 4 so that the second bearing surface 10 thereof is not coplanar to the first bearing surface 3 of the fixed plane,
to a second operative position in which it is with at least one part of said second bearing surface 10 coplanar to the first
bearing surface 3 of the fixed plane.
[0025] In accordance with an embodiment, the movement of the articulated quadrilateral occurs along a trajectory T
that is inclined by a predefined angle A, with respect to the extension direction X-X, different from 0 DEG (hexadecimal
degrees) and 90 DEG.
[0026] In accordance with an embodiment, said trajectory T of the quadrilateral mechanism 7 has a predefined incli-
nation so that the mobile extension plane 4 ends the trajectory thereof directly in the use position, for example, rested
on said support structure 6 with at least one portion of the second bearing surface or extension surface 10 thereof
coplanar to said first bearing surface 3 of the fixed plane 2.
[0027] In accordance with an embodiment, the angle A between the trajectory T of the quadrilateral mechanism and
the extraction direction X-X ranges between 10 DEG and 80 DEG, preferably 75 DEG.
[0028] In accordance with an embodiment, said articulated quadrilateral mechanism 7 has connecting rods 8, 9 and
cranks 11 mutually connected by hinges 12.
[0029] Said hinges have a rotational axis Y-Y inclined with respect to the extension direction X-X by an angle that is
different from 0 DEG and 90 DEG.
[0030] In accordance with an embodiment, the angle that the rotational axis Y-Y of said hinges forms with the extension
direction X-X ranges between -10 DEG and -80 DEG, preferably -15 DEG.
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[0031] In accordance with an embodiment, said support structure 6 comprises a seat 13 and a frame 14.
[0032] In accordance with an embodiment, said mobile extension plane or extension 4 is connected to the articulated
quadrilateral mechanism 7 so as to move from a first rest position, adapted to store said mobile extension plane or
extension 4 in said seat 13, to a second operative position in which it is at least partially rested on said frame 14.
[0033] In accordance with an embodiment, said mobile extension plane 4 is formed by two portions 15, 16 that can
be overlapped and mutually hinged to form, when they are in the extended position and mutually coplanar, a single
bearing surface 10 arranged coplanar to the first bearing surface 3 of the fixed plane 2.
[0034] In accordance with an embodiment, said mobile extension plane 4 is connected to two articulated quadrilateral
mechanisms 7, both forming mutually parallel trajectories T, T’.
[0035] In accordance with an embodiment, both said articulated quadrilateral mechanisms 7 have connecting rods 8,
9 and cranks 11 mutually connected by hinges 12.
[0036] In accordance with an embodiment, said hinges 12 have a rotational axis Y-Y inclined with respect to an
extension direction X-X by an angle that is different from 0 DEG and 90 DEG.
[0037] In accordance with an embodiment, the articulated quadrilateral mechanism 7 comprises components 8, 9, 11
that are plate-shaped and arranged to one another so as, when they are in rest conditions, to be arranged all mutually
coplanar, reducing the transversal overall dimensions of the quadrilateral mechanism 7.
[0038] In accordance with an embodiment, said device comprises a stop or end stroke member 19 that limits the stroke
of the trajectory T of the articulated quadrilateral mechanism 7 when in a fully extended position so as to fully or partially
unburden the weight of the mechanism itself and the mobile plane or extension 4 on the stop member 19.
[0039] In accordance with an embodiment, the articulated quadrilateral mechanism 7 comprises:

- connecting rods 8, 9 having a plate-shaped body provided with loops 17 for securing to the fixed plane 2 and the
support structure 6;

- cranks 11 having a plate-shaped body forming the frame of the quadrilateral mechanism;
- hinges 12 for an articulated connection of the connecting rods 8, 9 to the cranks 11 with an hinge axis Y-Y parallel

to the plate-shaped extension of the connecting rods and the cranks.

[0040] In accordance with an embodiment, the connecting rods 8 for the connection of the articulated quadrilateral
mechanism to the fixed bearing plane 2 are in a number of two and are arranged mutually parallel and mutually spaced
so as to connect a wide surface of the fixed plane 2 thus increasing the mechanism stability.
[0041] In accordance with an embodiment, the connecting rods 9 for the connection of the articulated quadrilateral
mechanism to the support structure 6 are in a number of two and are arranged mutually parallel and mutually spaced
so as to connect a wide surface of the support structure 6 thus increasing the mechanism stability.
[0042] In accordance with an embodiment, the cranks 11 are in a number of two and are connected by crossbeams
18 so as to keep them mutually spaced and parallel.
[0043] In accordance with an embodiment, the hinges 12 are in a number of four to connect two connecting rods 8
for the connection of the fixed plane to first ends of the two cranks 11 and to connect the two connecting rods 9 for the
connection to the support structure to the two opposite ends of the cranks 11.
[0044] In accordance with an embodiment, the connecting rods 8, 9 for securing to the fixed plane and to the support
structure and the cranks 11 are obtained from a shaped and/or cut plate, and they are mutually suitable to be arranged
in a coplanar position to reduce the overall dimensions of the device.
[0045] The present invention particularly relates to a table, or similar article of furniture, comprising a device 1 as
described above according to any of the various embodiments.
[0046] A method for the positioning of auxiliary bearing planes or extensions is described herein below.
[0047] A possible positioning method of an extension comprises the steps of:

- extending a support structure 6 with respect to a fixed bearing plane 2 having a first bearing surface 3 along an
extension direction X-X;

- lifting a mobile extension plane or extension 4 from a rest position;
- having the mobile plane or extension 4 follow a trajectory T that is inclined with respect to the extension direction

X-X by an angle A different from 0 DEG and 90 DEG;
- ending the trajectory T by bringing the mobile plane or extension 4 to its use position so that at least one portion of

the second bearing surface 10 is coplanar to the first bearing surface 3.

[0048] In accordance with a different method, the further step is provided for, of:

- opening the extension 4 bringing the entire second bearing surface thereof to be coplanar to the first bearing surface 3.
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[0049] . In accordance with a different method, the further step is provided for, of:

- at the end of the inclined trajectory T, resting the mobile plane or extension 4 to the support structure 6.

[0050] In accordance with a still different method, the further step is provided for, of:

- at the end of the inclined trajectory T, at least partially resting the mobile plane or extension 4 to the stop member 9.

[0051] Of course, those of ordinary skill in the art, in order to meet contingent, specific needs, will be able to make a
number of modifications and variations to the cart or mechanism according to the invention, all anyhow falling within the
protection scope of the invention, as defined by the following claims.

Claims

1. A positioning device of auxiliary bearing planes or extensions (1), comprising:

- at least one fixed bearing plane (2), said fixed bearing plane (2) forming a first bearing surface (3);
- at least one mobile extension plane or extension (4) forming, with at least one portion thereof, a second bearing
surface or extension surface (10);
- a support structure (6) mobile along a predefined extension direction (X-X);

REFERENCES

1 Positioning device of auxiliary bearing planes or extensions

2 Fixed bearing plane

3 First bearing surface

4 Mobile extension plane or extension

5 Sliding structure

6 Support structure

7 Articulated quadrilateral mechanism

8 First connecting rod

9 Second connecting rods

10 Second rest surface or extension surface

11 Articulated quadrilateral cranks

12 Hinges

13 Seat obtained in the support structure

14 Frame obtained in the support structure

15 First mobile plane portion

16 Second mobile plane portion

17 Connecting rod securing loops

18 Articulated quadrilateral crossbeams

19 Stop or end stroke member

X-X Extension direction

T Articulated quadrilateral movement trajectory

A Inclination angle of the articulated quadrilateral trajectory

Y-Y Rotational axis of the hinges

T’ Parallel trajectory of the second articulated quadrilateral
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- at least one sliding structure (5) allowing said support structure (6) sliding along said predefined extension
direction (X-X);
- at least one articulated quadrilateral mechanism (7);
- said articulated quadrilateral mechanism (7) being secured with at least one first connecting rod (8) thereof to
the support structure (6);
- said articulated quadrilateral mechanism (7) being secured with a second connecting rod (9) thereof to said
mobile extension plane or extension (4);
- said mobile extension plane or extension (4) being connected to the articulated quadrilateral mechanism (7)
so as to move from a first rest position, adapted to store said mobile extension plane or extension (4) so that
the second bearing surface (10) thereof is not coplanar to the first bearing surface (3) of the fixed plane, to a
second operative position in which it is with at least one part of said second bearing surface (10) coplanar to
the first bearing surface (3) of the fixed plane;
characterized in that
the movement of the articulated quadrilateral occurs along a trajectory (T) that is inclined by a predefined angle
(A), with respect to the extension direction (X-X), which is different from 0 DEG and 90 DEG.

2. The device (1) according to claim 1, wherein said trajectory (T) of the quadrilateral mechanism (7) has a predefined
inclination so that the mobile extension plane (4) ends the trajectory thereof directly in the use position, for example,
rested on said support structure (6) with at least one portion of the second bearing surface or extension surface
(10) thereof coplanar with said first bearing surface (3) of the fixed plane (2); and/or wherein
the angle (A) between the trajectory (T) of the quadrilateral mechanism and the drawing direction (X-X) ranges
between 10 DEG and 80 DEG, preferably 75 DEG, and/or wherein said articulated quadrilateral mechanism (7) has
connecting rods (8, 9) and cranks (11) mutually connected by hinges (12), said hinges have a rotational axis (Y-Y)
inclined with respect to the extension direction (X-X) by an angle that is different from 0 DEG and 90 DEG and/or
wherein
the angle that the rotational axis (Y-Y) of said hinges forms with the extension direction (X-X) ranges between - 10
DEG and -80 DEG, preferably -15 DEG.

3. The device (1) according to claim 1 or 2, wherein

- said support structure (6) comprises a seat (13) and a frame (14);
- said mobile extension plane or extension (4) is connected to the articulated quadrilateral mechanism (7) so
as to move from a first rest position, adapted to store said mobile extension plane or extension (4) in said seat
(13), to a second operative position wherein it is at least partially rested to said frame (14);
and/or wherein
- said mobile extension plane (4) is formed by two portions (15, 16) that can be overlapped and mutually hinged
to form, when they are in extended position and mutually coplanar, a single bearing surface (10) arranged
coplanar to the first bearing surface (3) of the fixed plane (2).

4. The device (1) according to any of the preceding claims, wherein said mobile extension plane (4) is connected to
two articulated quadrilateral mechanisms (7), both forming mutually parallel trajectories (T, T’); and/or wherein
both said articulated quadrilateral mechanisms (7) have connecting rods (8, 9) and cranks (11) mutually connected
by hinges (12);
said hinges (12) have a rotational axis (Y-Y) inclined with respect to an extension direction (X-X) by an angle different
from 0 DEG and 90 DEG.

5. The device (1) according to any of the preceding claims, wherein the articulated quadrilateral mechanism (7) com-
prises components (8, 9, 11) that are plate-shaped and arranged to one another so as, when they are in a rest
conditions, to be arranged all mutually coplanar, thus reducing the transversal overall dimensions of the quadrilateral
mechanism (7);
and/or wherein
said device comprises a stop or end stroke member (19) that limits the stroke of the trajectory (T) of the articulated
quadrilateral mechanism (7) when in a completely extended position, so as to partially unburden the weight of the
mechanism itself and of the mobile plane or extension (4) on the stop member (19).

6. The device (1) according to any of the preceding claims, wherein the articulated quadrilateral mechanism (7) com-
prises:
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- connecting rods (8, 9) having a plate-shaped body provided with loops (17) for securing to the fixed plane (2)
and to the support structure (6);
- cranks (11) having a plate-shaped body forming the frame of the quadrilateral mechanism;
- hinges (12) for an articulated connection of the connecting rods (8, 9) to the cranks (11) with an hinge axis
(Y-Y) parallel to the plate-shaped extension of the connecting rods and the cranks;
and/or wherein
- the connecting rods (8) for the connection of the articulated quadrilateral mechanism to the fixed bearing plane
(2) are in a number of two, and are arranged mutually parallel and mutually spaced so as to connect a wide
surface of the fixed plane (2), thus increasing the mechanism stability;
and/or wherein
- the connecting rods (9) for the connection of the articulated quadrilateral mechanism to the support structure
(6) are in a number of two, and are arranged mutually parallel and mutually spaced so as to connect a wide
surface of the support structure (6), thus increasing the mechanism stability;
and/or wherein
- the cranks (11) are in a number of two and are connected by crossbeams (18) so as to keep them mutually
spaced and parallel;
and/or wherein
- the hinges (12) are in a number of four to connect two connecting rods (8) for the connection of the fixed plane
to first ends of the two cranks (11) and to connect the two connecting rods (9) for the connection to the support
structure at the two opposite ends of the cranks (11); and/or wherein
- the connecting rods (8, 9) for fixing to the fixed plane and to the support structure and the cranks (11) are
obtained from a shaped and/or cut plate, and they are mutually suitable to be arranged in a coplanar position
to reduce the overall dimensions of the device.

7. A table comprising a device (1) as described in any of the claims 1 to 6.

8. A method for positioning auxiliary bearing planes or extensions, comprising the steps of:

- extending a support structure (6) with respect to a fixed bearing plane (2) having a first bearing surface (3)
along an extension direction (X-X);
- lifting a mobile extension plane or extension (4) from a rest position;
- having the mobile plane or extension (4) follow a trajectory (T) that is inclined with respect to the extension
direction (X-X) by an angle (A) different from 0 DEG and 90 DEG;
- ending the trajectory (T) by bringing the mobile plane or extension (4) in its use position, so that at least one
portion of the second bearing surface (10) is coplanar to the first bearing surface (3).

9. The method according to claim 8, wherein the further step is provided, of:

- opening the extension (4) bringing the entire the second bearing surface thereof to be coplanar to the first
bearing surface (3).

10. The method according to claim 8 or 9, wherein the further step is provided, of:

- at the end of the inclined trajectory (T), resting the mobile plane or extension (4) to the support structure (6);
or
- at the end of the inclined trajectory (T), at least partially resting the mobile plane or extension (4) to the stop
member (9).
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