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Description

The present invention relates to a folding
framework for sofa-beds and the like, of the type
comprising a fixed carrying structure, a first frame
having one end connected to the carrying struc-
ture, a second frame having one end rotatably
hinged to the second end of the first frame and a
third frame having one end rotatably hinged to the
second end of the second frame, said framework
lending itself to be brought from an extended con-
dition in which said first, second and third frames
are consecutively aligned, to a collapsed or folded
up condition in which said frames are mutually
superposed.

It is known that many types of frameworks for
sofa-beds have been till now marketed. One of
these types is substantially comprised of a fixed
carrying structure to which three frames are asso-
ciated which frames are connected to one another
by torsion bars forming linkage parallelograms.
Frames can be brought from a condition in which
they are superposed on one another so that the
framework may perform its fonction as a sofa, to a
condition in which they are disposed in coplanar
relation so that the framework may perform its
function as a bedstead. To the framework taken as
a whole is then added an element designed to form
the sofa padding when the frames are mutually
superposed and which can be spread out to form a
mattress when the frames are in mutual alignment.

Sofa-beds provided with the above described
frameworks have some drawbacks as regards their
comfortableness in use, above all when they have
to be utilised as beds. In particular, said drawbacks
are originated from the fact that the lying plane
formed by the frames inevitably exhibits two or
more stiff crosspieces formed with a portion of the
perimeter extension of the single frames.

Other types of frameworks are formed with
three frames which can be brought from a spread
out condition in which they are horizontally aligned,
to a folded up condition in which two of them are
book-folded so as to form the sofa back, the other
frame forming the sofa seat. The drawback of these
frameworks is that they give rise to back of great
bulkiness when they are used to form a sofa, due
fo the thickness of the book-folded frames to which
the thickness of the stuffed element disposed on
either side of the frames themselves has to be
added.

It is an object of the present invention to solve
the drawbacks of the known art by providing a
framework for sofa-beds offering a satisfactory
comfortableness in use when it is employed as
either a sofa or a bed and that at the same time
does not exhibit a too bulky back when employed
as a sofa.
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A further object of the present invention is to
provide a framework which is practical in use as
regards the operations to be carried out to reach
either the mutual alignment or folding of the
frames.

The foregoing and further objects which will
become more apparent in the course of the present
description are substantially attained by a folding
framework for sofa-beds and the like, characterized
in that it comprises, for each of its opposed sides:
an attachment bracket fastened to one end of the
second frame; a first link member pivoted to one
end of said attachment bracket and, on the op-
posite side, to the carrying structure; a second link
member pivoted to the attachment bracket at a
location between the second frame and the pivot-
ing point of the first link member and, on the
opposite side, to the carrying structure at a location
which is raised with respect to the pivoting point of
the first link member on the carrying structure; a
supporting foot hinged to the second end of the
second frame; a first tie rod pivoted to the first end
of the third frame and, on the opposite side, to said
foot; and a second tie rod pivoted to the foot at a
location between the second frame and the pivot-
ing point of the first tie rod and, on the opposite
side, to the carrying structure.

Particular embodiments of the invention are
defined in dependent claims 2 {0 5

Further features and advantages will best be
understood from the detailed description of a pre-
ferred embodiment of a folding framework for sofa-
beds and the like in accordance with the present
invention, given hereinafter by way of non-limiting
example with reference to the accompanying draw-
ings, in which:

- Fig. 1 diagrammatically shows a longitudinal
cross-sectional view of the framework accord-
ing to the invention and arranged so as to be
used as a sofa;

- Fig. 2 shows a detail of Fig. 1 on an enlarged
view;

- Fig. 3 shows the framework of Fig. 1 at an
intermediate step of the frame aligning opera-
tion;

- Fig. 4 shows the framework with the frames
in alignment along a commun plane to form a
bedstead;

- Fig. 5 is a broken top view showing a side
portion of the framework as seen in Fig. 4,
said framework having a second side portion
substantially identical and correspondingly
opposite the portion shown.

Referring to the figures, a folding framework for
sofa-beds and the like in accordance with the
present invention has been globally identified by
reference numeral 1. The framework 1 comprises a
fixed carrying structure 2 and a base portion 3
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extending to form a rectangle and provided with
bearing elements 3a. Fastened to the back of the
base portion 3 is a supporting portion 4 extending
in a substantially vertical direction and designed to
be part of a back 5 when, as shown in Fig. 1, the
framework 1 is disposed in its folded condition to
be used as a sofa.

The framework 1 further comprises a first
frame 6 consisting of two longitudinal members 7
(only one of which is shown in the accompanying
drawings), connected to a crosspiece 8 at one end
6a of the frame itself. Conventional elastic splines
or staves 9, known per se, extend between the
longitudinal members 7. The first frame is con-
nected to the base portion 3 by means of a strut
lever 10. Preferably, the strut lever 10 consists of
two telescopically engaged portions 10a and 10b
which are pivoted to the first frame 6 and the
carrying structure 2 respectively.

Rotatably pivoted to the second end 6b of the
first frame 6, at one end 11a thereof, is a second
frame 11 comprised of two longitudinal members
12 extending along the opposed sides of the
framework 1 and between which two elastic staves
13 similar to the above mentioned ones 9, are
engaged.

Originally and advantageously, in accordance
with the present invention, an attachment bracket
14 is fastened to either longitudinal member 12, in
the region of end 11a, which bracket allows the
second frame 11 to be connected to the carrying
structure 2. In greater detail, the attachment brack-
et 14 is connected to the carrying structure 2 by
means of a first link member 15 pivoted to the
bracket at one end thereof and fo the front of the
base portion 3 at the opposite end thereof. A
second link member 16 is provided as well, which,
as seen in Fig. 2, rotatably hinged to the attach-
ment bracket 14 at a location between the second
frame 11 and the pivoting point of the first link
member 15. On the opposite side to that facing the
bracket 14 the second link member 16 is rotatably
connected to the base portion 3 at a raised location
as compared with the pivoting point of the first link
member 15 on the base portion itself. In the em-
bodiment shown the second link member 16 is
hinged to the upper end of a support 17 standing
at the front from the base portion 3.

Furthermore a lifting lever 18 is rigidly engaged
fo each of said longitudinal members 12, close to
the first end 11a of the second frame 11, to the
free end of said lever being secured a connection
cable 19. The connection cable 19 is trained ar-
ound an idler wheel 20 rotatably engaged to the
base portion 3 and is connected to one end 21a of
a return spring 21 the second end of which 21b is
fastened to the carrying structure 2. In greater
detail, it is preferably provided that the end 21b

10

15

20

25

30

35

40

45

50

55

should be connected to the base portion 3 through
an attachement element 22 which in this embodi-
ment consists of a perforated plate.

The attachment element 22 is provided with a
number of holes 23 distributed such as to be
differently spaced from the first end 21a of spring
21 and each of them is adapted to engage the
second end 21b of said spring in order to achieve
a determined preloading of the latter.

A third frame 24 is rotatably pivoted, at one
end 24a thereof, to the second end of the second
frame 11; said thrid frame consists of two longitudi-
nal members 25 that are mutually connected by
means of crosspieces 26 engaging them at the
respective opposite ends. Elastic staves 27 similar
to the above mentioned staves 9 and 13 extend
between the crosspieces 26 and they are disposed
at right angles to the first staves. In addition, fixed
supporting feed 28 are rigidly fastened to one of
the crosspieces 26 located close to the free end
24b of the third frame 24.

The framework 1 in accordance with the inven-
tion further comprises two movable supporting feet
29 each of them being hinged to one of the longitu-
dinal members 12 in the second frame 11, adjacent
the second end 11b of the latter. Pivoted fo each
movable foot 29 is one tie rod 30 rotatably con-
nected, on the side opposite that facing the foot, to
one of the longitudinal members at one end 24a of
the third frame 24.

A second tie rod 31 is rotatably pivoted to the
foot 18 at a location between the pivoting point of
the foot itself on the second frame 11 and the
pivoting point of the first tie rod 30. On the op-
posite side with respect to the movable foot 29, the
second tie rod 31 is hinged to the upper end of the
support 17 in coaxial relation with the pivoting of
the second link member 16.

In addition a stuffed element 32 is convention-
ally associated with framework 1. Said stuffed ele-
ment 32 is shown in dotted line and is designed to
form the padding for the sofa when the framework
is disposed in its folded up condition, as shown in
Fig. 1 and to serve as a matiress when the frame-
work, as shown in Fig. 4, is in its spread out
condition to be used as a bedstead.

Operation of the sofa-bed according to the
invention described above mainly as regards struc-
ture, is as follows.

As shown in Fig. 1, when the framework 1 is
used as a sofa the three frames 6, 11 and 24 are
disposed book-folded upon one another. In greater
detail, the first frame 6 rests on the base portion 3
of the carrying structure 2 by which it is supported
while the second frame 11 is laid upon the first
frame 6 and the third frame 24 is laid upon the
second frame 11.

The stability of the relative positioning of
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frames is ensured by the alignment between the
pivoting points of the first tie rod 30 on the third
frame 24 and the movable foot 29 and the pivoting
point of the second tie rod 31 on said movable
foot.

When the framework 1 has to be used as a
sofa, the stuffed element 32 is folded too, so as fo
form a first portion 32a and a second portion 32b
disposed book-like against the supporting portion 4
to form the back padding 5. Following the second
portion 32b there is a third portion 32¢c extending
over the third frame 24 to form the padding for the
sofa seat.

When frames 6, 11 and 24 have to be dis-
posed in mutual alignment in order to use the
framework 1 as a bedstead, it is sufficient to grip
the crosspiece 26 disposed at the free end of the
third frame 24 and move it making it substantially
carry out an arcuate trajectory in front of the carry-
ing structure 2.

The raising of the third frame 24 causes the
overturning of the second frame 11 about the pivot-
ing points of link members 15 and 16 on the
attachment bracket 14. Simultaneously with the
mutual rotation of frames, due to the action of tie
rods 30 and 31 it is possible to achieve the shifting
of the movable foot 29 from a rest position, in
which the latter is adjacent the second frame 11, to
a working condition in which, as shown in Fig. 3,
said foot is substantially disposed at right angles fo
frames 11 and 24 so that it may rest on the floor.

Advantageously, as clearly shown in Fig. 3, the
engagement offered by link members 15 and 16 is
sufficient to allow the second frame 11 to execute,
during the alignment and/or folding operations,
shiftings adapted to enable the third frame to keep
a substantially horizontal orientation, by virtue of
the engagement resulting from the presence of tie
rods 30 and 31 and foot 29.

In addition, the movements performed by the
second frame will cause, during a first step of the
frame aligning operation, a slight backward move-
ment of the first frame 6 on the base portion 3.
During a second alignment step, substantially tak-
ing place at the conditions shown in Fig. 3, the
shiftings of the second frame will on the contrary
cause the lifting of the second end 6b of the first
frame 6 and the forward movement of the latter
with respect to the base portion 3.

Advantageously, during the above mentioned
first step portions 10a and 10b of the strut lever 10
will slide with respect to each other to assist the
backward movement of the first frame 6. During the
second alignment step the strut lever 10 will turn
about its pivoting axis on the base portion 3 fo
bring the first end 6a flush with the second end 6b
so that the first frame 6 at the end of the operation
will be in alignment with the two other frames 11,
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24. As shown in dotted line in Fig. 4, when frames
are aligned it will be possible to fix the portions 10a
and 10b according to different positions in order fo
allow the first frame 6 to take the desired inclina-
tion.

The alignment and folding operations of frames
6, 11 and 24 are remarkably facilitated due to the
action exerted by the return spring 21 on lever 18
through the connection cable 19. In greater detail,
during the first step of the frame aligning operation
the action of spring 21 will tend to move the lever
18 close to the idler wheel 20, so as to assist the
action exerted by the user on the crosspiece 26.
During a second step of the frame aligning opera-
tion, the lever 18 will be subjected to move again
apart from the idler wheel 20, so that the return
spring 21 will be preloaded again when the frame-
work is in its spread out condition.

Under this situation the spring 21 is arranged
so as to facilitate the initial steps of a subsequent
frame folding operation, which is achieved by ex-
erting a lifting action on the crosspiece 26 which is
raised from the position shown in Fig. 4 so that the
elements of the framework 1 can perform a series
of shiftings in a way opposite that described with
reference to the alignment operation.

The present invention attains the intended pur-
poses.

In fact the framework of the invention can offer
a great comfortableness in use when it is in its
spread out condition, that is when used as a bed.
In this connection it is to be noted that no cros-
spieces exist between the first end of the first
frame 6 and the second end 11b of the second
frame 11. As to the crosspiece 26 at the first end
24a of the third frame 24, it does not cause any
particular trouble to the user, as it is substantially
disposed at the bottom of the bedstead formed
with framework 1.

In addition and advantageously, when the
framework is folded up the sofa back 5 formed
therewith is not too bulky, which inconvenience is
on the contrary present in several types of known
frameworks.

The framework of the invention is also very
practical in use as far as the frame aligning and
folding operations are concerned. It is in fact to be
noted that, although the development of these op-
erations has been hereinbefore described as car-
ried out in several steps in succession, the align-
ment and folding of the frames are achieved re-
spectively by a single operation on the part of the
user, consisting in lifing the third frame 24 and
causing the translation of the same.

Obviously the present invention is susceptible
of many modifications and variations all falling with-
in the inventive idea as defined in the appended
claims.
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Claims

1.

2.

A folding framework for sofa-beds and the like,
comprising:

- fixed carrying structure (2);

- a first frame (6) having one end (6a)
connected to the carrying structure (2);

- a second frame (11) having one end
(11a) rotatably hinged to the second end
(6a) of the first frame (6)

- a third frame (24) having one end (24a)
rotatably hinged to the second end (11b)
of the second frame (11), said framework
(1) lending itself to be brought from an
extended condition in which said first,
second and third frames (6n 11, 24) are
consecutively aligned, to a collapsed or
folded up condition in which said frames
are mutually superposed,

characterized in that it comprises, for each of
its opposed sides:

- an attachment bracket (14) fastened fo
the first end (11a) of a the second frame
(11);

- a first link member (15) pivoted to one
end of said attachment bracket (14) and,
on the opposite side, to the carrying
structure (2);

- a second link member (16) pivoted to the
attachment bracket (14) at a location be-
tween the second frame (11) and the
pivoting point of the first link member
(15) and, on the opposite side, to the
carrying structure (2) at a raised location
with respect to the pivoting point of the
first link member (15) on the carrying
structure;

- a supporting foot (29) hinged to the sec-
ond end (11b) of the second frame (11);

- a first tie rod (30) pivoted to the first end
(24a) of the third frame (24) and, on the
opposite side, to said foot (29);

- a second tie rod (31) pivoted to the foot
(29) at a location between the second
frame (11) and the pivoting point of the
first tie rod (30) and, on the opposite
side, to the carrying structure (2).

A framework according to claim 1, character-
ized in that it further comprises a lifting lever
(18) fastened to the first end (11a) of the
second frame (11), a connection cable (19)
secured to said lifting lever (18) and trained
around an idler wheel (20) engaged to the
carrying structure (2) and a return spring (21)
one end of which (21a) is connected to the
connection cable (19) on the side opposite that
facing the lifting lever (18) and the second end
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(21b) of which is engaged to the carrying
structure (2), said lifting lever (18) being de-
signed to move close to and again apart from
said idler wheel (20) when the framework is
brought from its folded condition to its spread
out condition.

A framework according to claim 2, character-
ized in that the second end (21b) of said
spring (21) is engaged to the carrying structure
(2) by means of an attachment element (22)
fixed to the carrying structure itself and pro-
vided with a number of holes (23) distributed
thereon in such a manner that they are dif-
ferently spaced from the first end (21a) of
spring (21).

A framework according to claim 1, character-
ized in that said frame (6) is connected to the
carrying structure (2) through at least a strut
lever (10) comprising two portions (10a, 10b)
telescopically engaged with each other.

A framework according to claim 4, character-
ized in that said portions (10a, 10b) can be
fixedly set according to a desired mutual posi-
tioning when the framework (1) is in its spread
out condition.

Patentanspriiche

Umbiegbares Gestell (1) flir Schlafsofas und
dergleichen, enthaltend:

- ein ortsfestes Traggerist (2),

- ein erstes Gestell (6) mit einem mit dem
Traggerist (2) verbundenen Ende (6a),

- ein zweites Gestell (11) mit einem am
zweiten Ende (6a) des ersten Gestelles
(6) drehbar angelenkten Ende (11a),

- ein drittes Gestell (24) mit einem am
zweiten Ende (11b) des zweiten Gestel-
les (11) drehbar angelenkten Ende (24a),

wobei sich das o.e. Gestell (1) dazu eignet,
aus einem entfalteten Zustand - in welchem
die o.e. erstes, zweites bzw. drittes Gestelle (6,
11, 24) nacheinander ausgerichtet sind - zu
einem ein- bzw. umgebogenen Zustand ge-
bracht zu werden, in welchem die o.e. Gestelle
Uibereinander Uberlappt sind,

dadurch gekennzeichnet, daB es flir jede des-
sen entgegegesetzten Seiten folgendes ent-
hilt:

- ein am ersten Ende (11a) des zweiten
Gestelles (11) befestigtes Kupplungsbii-
gel (14),

- eine erste Anlenkslasche (15), die an ei-
nem Ende des o.e. Kupplungsbligels (14)
und andererseits an dem Traggerist (2)
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derhbar gelagert ist,

- eine zweite Anlenkslasche (16), die am
Kupplungsbligel (14) in einer zwischen
dem zweiten Gestell (11) und dem An-
lenkpunkt der ersten Anlenklasche (15)
befindlichen Lage und andererseits am
Traggestell (2) in einer h&her als der
Anlenkpunkt der ersten Anlenklasche (15)
am Traggestell (2) befindlichen Lage
drehbar gelagert ist,

- einen Stitzfuf (29), der am zweiten Ende
(11b) des zweiten Gestelles (11) ange-
lenkt ist,

- einen ersten Spannstab (30), der am er-
sten Ende (24a) des dritten Gestelles
(24) und andererseits am o.e. FuB (29)
drehbar gelagert ist,

- einen zweiten Spannstab (31), der am
StitzfuB (29) in einer zwischen dem
zweiten Gestell (11) und dem Anlenk-
punkt des ersten Spannstabes (30) be-
findlichen Lage und andererseits am
Traggerist (2) drehbar gelagert ist.

Gestell nach Anspruch 1, dadurch gekenn-
zeichnet, daB es darliber hinaus einen Hubhe-
bel (18) enthilt, der am ersten Ende (11a) des
zweiten Gestelles (11) befestigt ist, sowie ein
am o.e. Hubhebel (18) befestigtes und um eine
am Traggerlst gelagerte Umlenkrolle (20) ge-
fihrtes Verbindungsseil (19) und eine Rick-
stellfeder (21), deren ein Ende (21a) am Ver-
bindungsseil (19) bei dessen dem Hubhebel
(18) entgegengesetzten Ende befestigt ist,
widhrend deren anderes Ende (21b) am Trag-
gerlst (2) befestigt ist, wobei sich der o.e.
Hubhebel (18) eignet, sich der o.e. Umlenkrolle
(20) anzundhern und davon wieder zu entfer-
nen, als das Gestell aus dessen umgebogenen
Zustand zum ausgebreiteten Zustand gebracht
wird.

Gestell nach Anspruch 2, dadurch gekenn-
zeichnet, daB das zweite Ende (21b) der o.e.
Feder (21) am Traggerlst (2) mittels eines
Kupplungsmittels (22) befestigt ist, das am
Traggerlst (2) selbst befestigt und mit mehre-
ren L&chern (23) versehen ist, die darliber
derart verteilt sind, daB sie sich in verschiede-
nen Abstdnden vom ersten Ende (21a) der
Feder (21) befinden.

Gestell nach Anspruch 2, dadurch gekenn-
zeichnet, daf das o.e. Gestell () mit dem
TraggerUst (2) Uber wenigstens einen Strebe-
hebel (10) verbunden ist, der zwei teleskopisch
ineinandergreifende Teile (10a, 10b) enthilt.
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Gestell nach Anspruch 4, dadurch gekenn-
zeichnet, daB bei der ausgebreiteten Lage des
Gestelles (1) die o.e. Teile (10a, 10b) nach
einer gewlnschten Positionierung zueinander
starr gefesselt werden k&nnen.

Revendications

Cadre pliant pour canapés-lits et similaires,
comprenant:

- une structure porteuse fixe (2);

- un premier bati (6) ayant une premiére
extrémité (6a) reliée 4 la structure por-
teuse (2);

- un deuxiéme bati (11) ayant une premié-
re extrémité (11a) articulée A rotation 2 la
deuxiéme extrémité (6a) du premier bati
(6);

- un troisieme bati (24) ayant une premiére
extrémité (24a) articulée 3 rotation a la
seconde extrémité (11b) du deuxiéme
bati (11) ledit cadre pliant (1) se prétant
a étre amené d'une condition déployée
dans laquelle lesdits premier, deuxiéme
et troisieme batis (6, 11, 24) sont alignés
consécutivement, 2 une condition pliée
dans laquelle lesdits batis sont récipro-
guement superposés,

caractérisé en ce qu'il comporte, pour chacun
de ses cbiés opposés:

- un étrier d'attache (14) fixé 2 la premiére
extrémité (11a) du deuxieme bati (11);

- une premiere tige d'assemblage (15)
montée 2 rotation sur l'une des extrémi-
tés dudit étrier d'attache (14) et, du cbté
opposé, a la structure porteuse (2);

- une seconde tige d'assemblage (16)
monté A rotation sur I'étrier d'attache (14)
A un emplacement entre le deuxiéme
bati (11) et le point de pivotement de la
premiére tige d'assemblage (15) et, du
cOté opposé, a la structure porteuse (2)
A une position plus haute que le point de
pivotement de la premiére tige d'assem-
blage (15) sur la structure porteuse;

- un pied d'appui (29) articulé sur la se-
conde extrémité (11b) du deuxiéme bati
(11);

- un premier tirant (30) monté 2 pivote-
ment sur la premiére extrémité (24a) du
froisieme bati (24) et, du cbté opposé,
audit pied d'appui (29);

- un second tirant (31) monté & pivotement
sur le pied d'appui (29) & un emplace-
ment entre le deuxieéme bati (11) et le
point de pivotement du premier tirant
(30) et, du cbté opposé, sur la structure
porteuse (2).
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Cadre pliant selon la revendication 1, caractéri-
sé en ce qu'il comporte en outre un levier de
relevage (18) fixé & la premiére extrémité (11a)
du deuxiéme bati (11), un cdble de liaison (19)
fixé audit levier de relevage (18) et s'étendant
autour d'un galet de renvoi (20) engagé 2 la
structure porteuse (2) et un ressort de rappel
(21) dont une extrémité (21a) est reliée au
cable de liaison (19) du cbté opposé par rap-
port au levier de relevage (18) et la seconde
extrémité (21b) est engagée 2 la structure por-
teuse (2), ledit levier de relevage (18) étant
destiné & se rapprocher et s'éloigner de nou-
veau dudit galet de renvoi (20) quand le cadre
est amené de sa condition pliée 3 sa condition
déployée.

Cadre pliant selon la revendication 2, caractéri-
sé en ce que la seconde extrémité (21b) dudit
ressort (21) est engagée 2 la structure porteu-
se (2) au moyen d'un élément d'attache (22)
fixé & la structure porteuse elle-méme et pour-
vu d'une pluralité de trous (23) répartis sur cet
élément 4 des distances différentes a partir de
la premiére extrémité (21a) du ressort (21).

Cadre pliant selon la revendication 1, caractéri-
sé en ce que ledit premier bati (6) est relié a
la structure porteuse (2) & travers au moins un
levier-entretoise (10) comprenant deux portions
(10a, 10b) engagées télescopiquement I'une
dans l'autre.

Cadre pliant selon la revendication 4, caractéri-
sé en ce que lesdites portions (10a, 10b) peu-
vent étre fixées de maniére rigide suivant un
positionnement réciproque désiré quand le ca-
dre (1) se trouve & sa condition déployée.
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