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(54) Piece of furniture with built-in bed

(57) A furniture item (10) is described comprising a
bed (18) that can be lowered by rotation around a hori-
zontal rotation axis (X); a part (50) for sitting on compris-
ing a movable seat (52) and a back (54) fixed to the bed,
and a mechanism (64, 66) adapted to horizontally move
away the seat from the axis, when the bed is lowered, at
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least by a distance (D) equal to the horizontal length of
the lowered back.

In this manner the part for sitting on splits ands flat-
tens a lot, thereby leaving a lot of stroke to the bed to
lower to a comfortable height.
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Description

[0001] The presentinvention relates to a piece of fur-
niture with a built-in bed, in particular a piece of furniture
comprising alowerable bed and a supportfor sitting, such
as e.g. a couch, cot, chair or armchair.

[0002] There is known e.g. from CN202515095 (U),
CN202515095 (U) or US5280656 furniture with a bed
that can be lowered, by rotation around a horizontal axis,
over an associated couch. When the bed is raised it dis-
appears into the piece of furniture and the couch can be
used to sit on, and when the bed is lowered one can lie
down thereon. The seat and backrest get superimposed
and covered by the descending bed, with the disadvan-
tage that not only the couch over time will be damaged
or creased, but the lowered bed stays far from the ground
because of the underlying bulk of the couch. Suffice it to
just think about how massive the normal padding of cush-
ions or seats are. In addition, the backrest is movable,
and the couch must be redone manually every time.
[0003] Thus it is desirable to have an improved tech-
nical solution that solves these problems, and to this so-
lution is addressed the concept of the invention defined
in the appended claims, in which the dependent ones
define advantageous variants.

[0004] A furniture item is proposed (e.g. placed on the
ground) comprising:

- abed that can be lowered by rotation around a hor-
izontal rotation axis (rotation axis of the bed);

- a part for sitting on comprising a movable seat and
a backrest fixed to the bed,

- amechanism adapted to horizontally move away the
seat from the axis, when the bed is lowered, at least
by a distance equal to the horizontal length of the
lowered backrest.

[0005] Theterms "horizontal"and "vertical" are intend-
ed for the furniture item as normally in use.

[0006] The aforementioned furniture item is advanta-
geous because it allows

- displacing the seat relative to the backrest allowing
the total vertical flattening and the collapse of the
part for sitting on, so that the bed can remain less
high with respect to ground. In other words, in this
way the part for sitting on splits and flattens out a lot,
thereby leaving a lot of stroke to the bed to lower at
a comfortable height to climb on it;

- facilitating or preventing the remaking of said part
when one lifts up the bed because the backrest,
which is integral to the bed, and the seat, which can
be moved via the mechanism by retrograde move-
ment, are returned automatically and/or easily into
place.

[0007] The horizontal axis can pass through the long
or short side of the bed, and/or at any distance from the
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edge.
ADVANTAGEOUS VARIANTS
[0008] In the following there are various technical op-

tions that can be implemented alone or in combination
in said furniture item with appropriate means:

I. the mechanism can be adapted to vertically lower
the seat (with respect to ground) when the bed is
lowered. The advantage is to allow bringing the bed
to a lower, and therefore more convenient, level;

1. the mechanism can be adapted to return the seat
towards the axis when the bed is raised. The advan-
tage is to obtain a mechanism that either automati-
cally reconfigures the part for sitting on when the bed
is raised, or at least minimizes the intervention on
the furniture item limiting it to a thrust on the bed;
11l. the mechanism can comprise an arm, at the least
only one, which is inferiorly rotatable about a (sec-
ond) horizontal axis, preferably substantially parallel
to the first axis (of rotation of the bed), and is supe-
riorly hinged to the seat (preferably below or to the
side of it). It is a simple, robust, compact and relo-
catable construction, mountable anywhere, which al-
so allows to easily obtain the motion or trajectories
of the seat of variants (I) and (ll);

IV. the mechanism can comprise at least two arms
as in (1), preferably of about equal length and with
rotation axes lying on a same horizontal plane,
mounted to form on the whole an articulated quad-
rilateral or parallelogram with the seat. This allows
in a simple way to guide the seat as it moves away
from the rotation axis of the bed, preferably keeping
the seat always parallel to the plane of support on
the ground. The pair of arms so configured can be
mounted below or on one side of the seat to support
it at a certain distance from the ground, leaving suf-
ficient room under it for cleaning or as temporary
storage room;

V.in particular, one can use atleast two pairs of arms
as in (IV), located e.g. below or on opposite sides of
the seat. This implies optimum stability and resist-
ance for the (support of) the seat, while at the same
time maintaining a space under the seat to lower it
as much as possible and to ease the cleaning under
it when it is raised;

VI. Preferably a or each arm, or arms in each pair (it
can be sufficient even only one), is/are mounted so
that its/their portion hinged to the seat remains in-
clined towards the bed, with respect to a vertical
plane, when the bed is raised and vertical. So the
weight of the sitting person loads the arms and push-
es them towards the bed, naturally stabilizing the
mechanism and hindering his accidental descent;
VII. one or each arm can be hinged at its bottom to
a hand-rest of the part for sitting on, to an extension
of the furniture item or directly to ground. The shape
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of the arms can vary with the application, for simplic-
ity a rectilinear shape is preferred;

VIIl. the mechanism can comprise a synchronization
device or means for synchronization/coupling be-
tween the bed and the seat, so as to move one by
moving the other. This simplifies the operation and
the user intervention. Preferably said means or de-
vice comprise or consist of a coupling lever or rigid
element, e.g. hinged on one side to the seat and on
the other to the bed.

IX. the furniture item can be servo-assisted by
mounting an actuator, e.g. linear or rotary, to move
the bed from the raised position to the lowered one,
and/or vice versa. One can fix the actuator centrally
on one side of the bed and the other connected to a
cross-bar placed in the furniture item. The actuator
can be assisted by gas springs pushing on the bed,
to have a smaller, less powerful and less expensive
actuator;

X. there can be a panel placed beneath the seat
adapted to move in a horizontal position when the
bed is lowered. The effect is to pad the empty space
or compartment under the seat when it is raised in
order to prevent access thereto. The panel can be
mounted in many ways; a simple and effective var-
iant (also exploits gravity) is that

XI. the panel can be hinged under the seat and be
able to oscillate there with hinging axis parallel to
said horizontal rotation axis. In this way it can set
itself vertical to pad said compartment and flatten
under the seat when the latter is lowered.

XIl. To maximize the padding effect, the panel can
be hinged at one edge of the seat, the edge being
the most distant from the horizontal rotation axis of
the bed.

XIll. There can be a mechanism to guide and/or
move the panel in a horizontal position when the bed
and the seat are raised. This mechanism can be im-
plemented with levers, electric or pneumatic actua-
tors (piston or motors), or simply by

XIV. an elastic element connected to the panel and
a point of the furniture item (e.g. a point of the bed
or of the seat or of the backrest or of the mechanism
adapted to horizontally move away the seat from the
axis), so that the elastic element pulls the panel po-
sitioning it horizontal.

XV. the said part for sitting on can be any structure
adapted to support a lying or sitting person, such as
e.g. a cot or sofa or chair or deckchair or armchair.

[0009] The advantages of the invention will be better
clarified by the following description of an exemplary em-
bodiment, illustrated in the accompanying drawing
where:

fig. 1 shows a perspective view of a furniture item
with a raised bed;
fig. 2 shows a side view and vertical section of the
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furniture item in Fig. 1;

fig. 3 shows a perspective view of the furniture item
in Fig. 1 with the bed lowered;

fig. 4 shows a side view and vertical section of the
furniture item in Fig. 3;

fig. 5 shows an enlarged view of Fig. 2;

fig. 6 shows an enlarged view of Fig. 4,

Figure 7 shows a variant of the furniture item with
bed lowered;

Figure 8 shows an enlargement of the dashed circle
in Fig. 7;

Fig, 9 shows the variant of Fig. 7 with raised bed:
Figure 10 shows an enlargement of the dashed circle
in Fig. 9.

[0010] In the drawings, same numerals indicate same
parts, and the parts are described as in use.

[0011] A furniture item 10 placed on ground comprises
a rectangular compartment 14 and an associated couch
50.

[0012] The compartment 14 has as a front wall a mov-
able panel 16 coupled internally to a bedspring 18, both
lowerable together through a rotation around a horizontal
axis X thanks to a well-known pivoting on an inner plate
20. Fig. 1-2 and Fig 3-4 show the two configurations for
the bedspring 18, raised and lowered respectively.
[0013] Outside of the panel 16 there is a couch 50, on
which one can sit, formed by a movable seat 52 and a
backrest 54 integral with the panel 16. Optionally the fur-
niture item 10 comprises a base 12, large about like the
bedspring 18 when lowered, and two armrests 60 to the
sides of the couch 50.

[0014] The furniture item 10 comprises a mechanism
that, when the bedspring 18 is lowered, is adapted to
make the couch 50 collapse and decompose, to reduce
its bulk below the panel 16. The mechanism comprises
two identical pairs of arms 64, 66, one for each armrests
60, which are hinged by means of pins, with horizontal
axis X2, at one of their lower end on a plate 62 fixed on
a armrests 60 (or to the compartment 14), and at the
other upper end to a support element 68 for the seat 52.
Overall, the arms 64, 66, the plate 62 and the element
68 are mounted to form an articulated parallelogram. The
plate 62 can be replaced, when the armrests 60 are ab-
sent, e.g. by a bar connected to the compartment 14 or
from a socle for support on the ground.

[0015] Tothe panel 16 andtoan arm 66 or 68 is hinged
a rigid lever 80 that connects them.

OPERATION

[0016]
6.

[0017] When the bedspring 18 is raised (fig. 5) the
couch 50 is composed, with the seat 52 attached to the
backrest 54. The arms 64, 66 are inclined towards the
bedspring 18 (or, which is the same, towards the X axis)
with respect to a vertical plane Y orthogonal to the base

Reference is made in particular to Figures 5 and
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12, so that the weight of a person sitting on the seat 52
maintains the mechanism stable and the panel vertical
by pushing the seat 52 toward the panel 16.

[0018] Whenthebedspring 18islowered and arranged
horizontal (Fig. 6), the lever 80 pushes an arm 64 or 66
and rotates the arms 64, 66 (counterclockwise in Fig. 5)
to the opposite side of the X axis, moving it away from
the latter. The movement of the arms 64, 66 involves
both the horizontal removal of the seat 52 from the X
axis, and its lowering to ground. At end-of-stroke the arms
64, 66 are inclined on the other side with respect to the
plane Y (Fig. 6) and the backrest 54, which has rotated
and lowered together with the panel 16, sets itself hori-
zontal and locates in the space left free by the moved
seat 52. This is possible because the arms 64, 66 have
length and/or angular stroke such as to move the seat
52 away from the panel 16 by at least a distance equal
to the horizontal length D of the lowered backrest 52 (Fig.
6 ), or at least a distance sufficient to leave the necessary
space to it.

[0019] The furnitureitem 10 lends itself advantageous-
ly to be motorized. For example, inside the compartment
14 alinear actuator can be mounted, preferably assisted
by gas springs (not shown) placed at the sides of the
bedspring.

[0020] Allthe variants described can be advantageous
supplemented with an additional advantageous option.
It is noted that when the seat 52 is raised (fig. 5) there
remains below it an empty and accessible compartment.
It may happen that this compartment over time is filled
with dirt or accidentally act as a receptacle for awkward
objects or pets; or something can accidentally end up
inside it and block the descent of seat 52. It is even more
secure to prevent access to that compartment, e.g. to
children and pets to avoid accidental crushing thereof.
[0021] To solve this problem, the system adopts a so-
lution 90 as shown in Figures 7 and following. The arm-
rests 62 are removed from the figures or absent, and the
motion mechanism for the seat 52 is connected to the
plate 62 or to a frame 92, e.g. fixed to the base of the
compartment 14.

[0022] Atthe end of the seat 52, the farthest end from
the compartment 14, there is hinged about an axis W,
parallel to the X axis, the upper edge of a panel 94, e.g.
rectangular. Preferably the height of the panel 94 is ap-
proximately equal to the distance that remains between
the raised seat 52 and the base 12 or ground.

[0023] The edge of the panel 94 opposite to the hinge
is free to oscillate, and exhibits a connection point, e.g.
a bracket 98, for a spring or elastic element 96 in turn
connected to the frame 92.

OPERATION

[0024] Figures 9 and 10 show the couch raised and
the bed inside the compartment 14.

[0025] In this configuration, the panel 94 is vertical, e.
g. thanks to gravity and/or to weights on the free edge
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(not shown) and/or to a traction by the spring or elastic
element 96.

[0026] Lowering the bed, the 52 seat moves forward
and down. Consequently also does the top edge of the
panel 94, which panel 94 rotates about the axis W toward
the bottom of the seat 52 setting itself approximately hor-
izontal because pulled by the spring or elastic element 96.
[0027] The spring or elastic element 96 not only pulls
and rotates the panel 94 flattening it, but by stretching it
compensates for the increasing distance between the
bottom edge of the panel 94 and the frame 92.

[0028] The spring or elastic element 96 can be omitted
(the panel 94 can be moved only pushed by the seat 52)
or replaced by a generically extensible element with func-
tion to stabilize and/or facilitate the rotation of the panel
94,

[0029] As variations one can e.g. vary the position of
axis W, the type of means for moving between two posi-
tions the panel 94 or the dimensions of the panel 94.

Claims
1. Furniture item (10) comprising

- a bed (18) that can be lowered by rotation
around a horizontal rotation axis (X);

- a part (50) for sitting on comprising a movable
seat (52) and a back (54) fixed to the bed,

- a mechanism (64, 66) adapted to horizontally
move away the seat from the axis, when the bed
is lowered, at least by a distance (D) equal to
the horizontal length of the lowered back.

2. Furniture item according to claim 1, wherein the
mechanism is adapted to vertically lower the seat
when the bed is lowered.

3. Furniture item according to claim 1 or 2, wherein the
mechanism is adapted to return the seat towards the
axis (X) when the bed is raised.

4. Furniture item according to claim 1 or 2 or 3, wherein
the mechanism comprises an arm (64, 66) which is
inferiorly rotatable about a second horizontal axis
(X2), preferably substantially parallel to the first axis
(X), and is superiorly hinged to the seat.

5. Furniture item according to claim 4, wherein the
mechanism comprises two arms (64, 66) as in the
previous claim and mounted to form on the whole an
articulated quadrilateral with the seat.

6. Furniture item according to claim 5, wherein the
mechanism comprises two pairs of arms (64, 66) as
in the previous claim, the arms being of about equal
length and with rotation axes (X2) on a same hori-
zontal plane, so as to form on the whole an articu-
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lated parallelogram with the seat.

Furniture item according to claim 4 or 5 or 6, wherein
in the mechanism an or each arm (64, 66) is mounted
so thatits hinged portion to the seat remains inclined
towards the bed with respect to a vertical plane (Y)
when the bed is raised and vertical.

Furniture item according to claim 4 or 5 or 6 or 7,
wherein one or each arm (64, 66) is hinged at its
bottom to a hand-rest (60) of the part or to an exten-
sion of the item.

Furniture item according to any one of the preceding
claims, comprising a synchronization device (80) be-
tween the bed and the seat, so as to move one by
moving the other.

Furniture item according to claim 9, wherein the de-
vice comprises a lever or rigid coupling element (80)
hinged on one side to the seat and on the other to
the bed.

Furniture according to any one of the preceding
claim, comprising a panel (94) arranged under the
seat (52) and adapted to move in a horizontal posi-
tion when the bed is lowered.

Furniture item according to claim 11, wherein the
panel (94) is hinged under the seat (52) and is adapt-
ed to oscillate therein with a hinging axis (W) parallel
to the horizontal rotation axis.

Furniture item according to claim 11 or 12, wherein
the panel (94) is hinged at one edge of the seat (52),
the edge being the farthest from the horizontal rota-
tion axis (X).

Furniture according to any one of claim 10 to 13,
comprising a mechanism for guiding and/or moving
the panel (94) in a horizontal position.

Furniture according to claim 14, wherein the mech-
anism for guiding and/or moving comprises an elas-
tic element (96) connected to the panel (94) and a
point of the furniture item, so that the elastic element
(96) pulls the panel setting it in horizontal position.
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