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Description

The present invention relates to a folding frame-
work with four frames for sofa-beds and the like of the
type comprising: a fixed carrying structure; first, sec-
ond, third and fourth frames which are consecutively
engaged with one another and simultaneously mov-
able from a closed condition in which they are super-
posed on each other and disposed within the carry-
ing structure, to an open condition in which they are
consecutively aligned in coplanar relation; and a driv-
ing mechanism connecting the frames to the carrying
structure and controlling the mutual displacements of
said frames during their movement from the closed
condition to the open condition and conversely.

It is known that there are sofa-beds or chair-beds
the framework of which substantially comprises first,
second, third and fourth frames consecutively pivot-
ed to one another and mutually engaged by a driving
mechanism connecting them to the fixed carrying
structure resting on the floor. The driving mechanism
also performs the function of controlling the move-
ments of the four frames during their displacements
from the closed position, in which they are super-
posed on each other and disposed within the sizes of
the carrying structure so that the framework may be
used as a sofa or armchair, to an open condition in
which they are aligned in coplanar relation, the frame-
work being in this case used as a bed.

In modernly-conceived sofa-beds, the driving
mechanism for each of the framework sides compris-
es one lever, the lower end of which is pivoted to the
carrying structure and the upper end of which is slid-
ably engaged along the first frame forming the rear
head of the bed when the framework is in its open
condition. Also provided at each side of the frame-
work is a foot which is pivoted at the upper part there-
of to the fourth frame so that it may act in abutment
on the floor and support the frame when the frame-
work is in the open condition.

Pivoted intermediate the length of the foot is one
tie rod which on its side opposite that facing the foot
is hinged to the third frame. Extending downwardly
from the end of the first tie rod connected to the third
frame is a connection end piece. A second tie rod is
pivoted at one end to said end piece and at the other
end to the front of the carrying structure.

Folding structures (e.g. known from US-A-1384
932 or US-A-1612 687) have been found to have
some drawbacks.

First of all when the framework is in its closed
condition it has a tendency to open as a result of the
spring reaction exerted thereon by the mattress and
bed-linen which are necessarily disposed between
the frames in a folded condition.

In order to counteract these spring reactions and
resist the tendency of the framework to open it is nec-
essary to use strong return springs which greatly
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stress the different components and in addition often
make it difficult to displace the framework from the
closed condition to the open condition and converse-
ly.

It has also been found that during these move-
ments the driving mechanism often exhibits undesir-
able mechanical jammings.

A further drawback resides in that the displace-
ment of the framework from the closed condition to
the open one and conversely does not take place ac-
cording to a constant path, but the combination of at
least two movements, that is a rotational movement
and a pulling movement carried out on the fourth
frame, is required.

As afinal drawback it is to be pointed out that the
frameworks constructed as above described do not
have a sufficiently stiff structure capable of with-
standing the localised loads to which they can be sub-
mitted when the user for example sits down on one
side of the framework in the open condition, that is
used as a bed.

It is an object of the present invention to solve the
drawbacks of the known art by providing a framework
capable of efficiently counteracting the spring reac-
tions of the mattress and bed-linen when it is in the
closed condition and exhibiting a very stiff structure
when in the open condition, while lending itself to be
brought from the closed condition to the open one in
a very practical manner.

The foregoing and further objects which will be-
come more apparent from the following description
are substantially attained by a folding framework with
four frames for sofa-beds and the like, with the fea-
tures of claim 1.

Further features and advantages will best be un-
derstood from the detailed description of a preferred
embodiment of a folding framework with four frames
for sofa-beds and the like according to the invention,
given hereinafter by way of non-limiting example with
reference to the accompanying drawings in which:

- Fig. 1is a diagrammatic side view of the frame-

work disposed in a closed condition;

- Fig. 2 is a side view of the framework while the
movement from the closed condition to the
open condition is taking place;

- Fig. 3 is a cross sectional view of the frame-
work in the open condition;

- Fig. 4 is a fragmentary plan view of the frame-
work.

Referring to the drawings, a folding framework
with four frames for sofa-beds and the like according
to the invention has been generally identified by ref-
erence numeral 1.

Framework 1 conventionally comprises a fixed
carrying structure 2 which substantially has a rectan-
gular shape and is supported by a pair of front feet 2a
and a pair of rear feet 2b resting on the floor 3. Due
to the structure of the carrying structure 2, additional
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elements can be fastened to the same such as for ex-
ample a back and two arms (not shown as unimpor-
tantfor the purposes of the invention) adapted to form
a finished sofa-bed or chair-bed.

In a manner known per se four frames identified
at 4, 5, 6 and 7 can be associated with the carrying
structure 2. They are rotatably pivoted to one another
in succession according to horizontal axes.

In greater detail, there is one frame 4 with a pair
of longitudinal members 4a (only one of which is
shown in the figures) connected to each other by a
rear crosspiece 4b and rotatably pivoted, through at
least one pivot 8 located at the opposite end to the
rear crosspiece 4b, to a pair of longitudinal members
5a belonging to a second frame 5. The longitudinal
members 5a of the second frame 5 are hinged, by at
least a second pivot 9, to the longitudinal members 6a
of a third frame 6 which in turn are connected, through
at least a third pivot 10, to the longitudinal members
7a of afourth frame 7. Afront crosspiece 7b connects
the longitudinal members 7a to each other on their
sides opposite that provided with the third pivot 10.

A number of spring lathes 11 are engaged in a
conventional manner between the longitudinal mem-
bers 4a, 5a, 6a of the first, second and third frames
4,5, 6. They are disposed in side-by-side relation and
are designed to support a mattress 12, shown in dot-
ted line in figure 3. The fourth frame 7 is provided with
spring lathes 11 too and they are operatively engaged
between the front crosspiece 7b and an auxiliary
crosspiece 7¢ mutually connecting the longitudinal
members 7a in the vicinity of the third pivot 10.

For the sake of clarity, lathes 11 have not been
shown in figures 1 and 2.

Frames 4, 5, 6 and 7 are connected to the carry-
ing structure 2 by a driving mechanism 13 controlling
the reciprocal movements of the frames themselves
in order to allow the framework 1 as a whole to pass
from a closed condition in which the frames are mu-
tually superposed (Fig. 1) so that said framework may
serve as a sofa, to an open condition in which said
frames are horizontally disposed in coplanar align-
ment with one another so that said framework may be
used as a bed (Fig. 2).

According to the invention, che driving mecha-
nism 13 for each of the framework sides comprises
one lever 14 preferably having a curved extension
and exhibiting a rear end 14a rotatably connected to
the longitudinal member 4a of the first frame 4 and a
front end 14b rotatably pivoted at 15 to the top of one
of the front feet 2a of the carrying structure 2. Prefer-
ably, the rear end 14a of the first lever 14 is pivoted
on a bracket 16 welded to the corresponding longitu-
dinal member 4a.

Provision is also made for a link 17 pivoted at the
rear end 17a to the second frame 5 intermediate the
extension of the longitudinal member 5a, and at the
front end 17b to the front foot 2a at a location 18 dis-
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posed below the pivot point 15 of the first lever 14 to
the carrying structure 2.

Fixedly fastened to the third frame 6a close to the
pivot point connecting it to the second frame 5, is the
front end 19a of a second lever 19 the rear end 19b
of which is pivoted to the top of the front foot 2a of the
carrying structure 2. Preferably the second lever 19
is pivoted on the front foot 2a at the same pivot point
15 connecting it to the first lever 14.

The driving mechanism 13 further comprises, still
referring to each of the framework sides, a foot 20 the
rear end of which 20a is pivoted to the fourth frame
7 at a point intermediate the extension of the corre-
sponding longitudinal member 7a and the front end
20b of which rests on the floor 3 when the framework
1 is in the open condition. Rotatably connected to foot
20 is the front end 21a of one tie rod 21 the opposite
end 21b of which is pivoted to the third frame 6, close
to the pivot point connecting it to the fourth frame 7.

There is also a second tie rod 22 having its front
end 22a pivoted to the first tie rod 21 close to the rear
end 21b of the latter. The rear end 22b of the second
tie rod 22 is rotatably pivoted to an attachment end
piece 23 integral with the second frame 5 and extend-
ing forward from the longitudinal member 5a.

Associated with each of the framework sides is
also a tractive spring 24 acting between the carrying
structure 2 and the second frame 5. In detail, said
spring 24 has one end engaged with the lower part
of one of the rear feet 2b and the opposite end con-
nected to a pulling bar 25 which is pivoted to the sec-
ond frame 5 at the same pivot point connecting the
rear end 17a of the link 17 to said second frame.

Operation of the framework according to the in-
vention described above mainly as regards structure,
is as follows.

Referring to Fig. 1, when the framework 1 is in its
closed condition the first frame 4 is disposed horizon-
tally at the base of the carrying structure 2. The sec-
ond frame 5, which has a very reduced longitudinal
extension as compared to that of the other frames,
extends vertically alongside the front feet 2a of the
carrying structure 2.

The third frame 6 and fourth frame 7 are book-
like folded one upon the other and disposed in a sub-
stantially horizontal direction at the upper part of the
carrying structure 2. The mattress 12 is folded so as
to substantially form an "S" between the different
frames 4, 5,6 and 7.

It is to be pointed out that under this situation in
order to allow the framework to pass from the closed
condition to the open one all frames 4, 5, 6 and 7 must
be lifted up by a rotatory movement about the pivot
point 15 of the first lever 14 and second lever 19. The
weight of frames 4, 5, 6 and 7 is such that no tendency
of the frames to open may occur as a result of spring
reactions exerted by the folded mattress 12. In addi-
tion, the mutual positioning steadiness of the frames
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under the above described situation is ensured by the
substantially mutual alignment between three pivot
points: pivot point 15, pivot point 9 between the sec-
ond and third frames, and the pivot point engaging
thefirstlever 14 to the bracket 16 associated with the
first frame 4. The mutual positioning steadiness of the
frames in the closed condition is further promoted by
the substantially mutual alignment between the pivot
points connecting the first tie rod 21 to the foot 20 and
the third frame 6, and the pivot point connecting the
second tie rod 22 to the first tie rod 21.

To bring the framework 1 to the open condition it
is necessary to manually act on the front crosspiece
7b lifting it and moving it forward relative to the car-
rying structure 2.

The lifting of the fourth frame 7 by the front cross-
piece 7b brings about through foot 20 a pulling action
on the first tie rod 21 causing the raising of the third
frame 6 due to its rotation about the pivot point 15 en-
gaging the second lever 19 with the carrying struc-
ture 2. Under this situation the second frame too is
compelled to rotate about point 15 while rotating at the
same time about itself by effect of the engagement of-
fered by link 17. Also the first frame 4 is rotated about
the pivot point 15 of the first lever 14 so that the rear
crosspiece 4b is brought above the carrying structure
2, as shown in Fig. 2, ready to take a horizontal ar-
rangement as soon as the framework is definitively
brought to the open condition.

Referring to Fig. 3 it will be understood that under
this condition the mutual positioning steadiness of
the frames is ensured by the fact that the first tie rod
21 offers a support housing to the third pivot 10 en-
gaging the third frame 6 and fourth frame 7 to each
other. In virtue of this, the structure has a high stiff-
ness and can even withstand the weight of a user if
he sits down at the pivot point between the third and
fourth frames 6, 7.

In addition, the engagement offered by the first
lever 14, the second lever 19 and the link 17 in the
open condition also ensures an excellent resistance
of the framework at the pivot point between the first
frame 4, second frame 5 and third frame 6.

The spring 24 which is put under tension while the
framework is passing from the closed to the open
condition is adapted to facilitate the initial steps for
closing the framework 1 starting from the open con-
dition thereof.

The present invention attains the intended pur-
poses. In fact, the present framework is capable of ef-
ficiently withstanding the reaction exerted by the
mattress in its closed condition while at the same time
exhibiting a very stiff structure when it is open.

In addition, said framework can be brought from
the closed condition to the open one very easily, by
merely lifting and simultaneously moving forward the
fourth frame.

It will be also recognized that the driving mecha-
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nism adopted in this solution can ensure the absence
of jammings during the passage from the closed con-
dition to the open one and conversely.

Obviously, the invention as conceived is suscept-
ible of many modifications and variations, as descri-
bed in the appended claims.

Claims

1. A folding framework with four frames for sofa-
beds and the like comprising:

- afixed carrying structure (2);

- first, second, third and fourth frames (4, 5,
6, 7) consecutively pivoted to one another
and simultaneously movable from a closed
condition in which they are superposed on
each other and disposed within the carry-
ing structure (2), to an open condition in
which they are consecutively aligned in co-
planar relation; and

- a driving mechanism (13) connecting the
frames (4, 5, 6, 7) to the carrying structure
(2) and controlling the mutual displace-
ments of said frames during their move-
ment from the closed condition to the open
condition and conversely,

whereby said driving mechanism (13) for each
side of the carrying structure (2) comprises:

- one lever (14), the rear end (14a) of which
is rotatably connected to the first frame (4)
and the front end (14b) of which is pivoted
to the front of the carrying structure (2);

- alink (17), therear end (17a) of which is piv-
oted to the second frame (5) and the front
end (17b) of which is pivoted to the front of
the carrying structure (2), at a lower loca-
tion (18) than the pivot point (15) of the first
lever (14) on the carrying structure itself;

- a second lever (19), the front end (19a) of
which is integral with the third frame (6)
close to the pivot point (9) connecting said
second lever (19) to the second frame (5)
and the rear end (19b) of which is pivoted
to the carrying structure (2) at the same
pivot point (15) connecting the first lever
(14) to the carrying structure itself;

- a foot (20), the rear end (20a) of which is
pivoted to the fourth frame (7) and the front
end (20b) of which is intended to rest on the
floor when the framework (2) is in the open
condition;

- one tierod (21), the frontend (21a) of which
is pivoted to said foot(20) and the upper end
(21b) of which is pivoted to the third frame
(7) close to the pivot point (10) of said third
frame to the fourth frame (6);
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- asecond tie rod (22), pivoted at its front end
(22a) to the first tie rod (21) close to the up-
per end (21b) thereof and at its rear end
(22b) to an attachment end piece (23) inte-
gral with the second frame (5) and extend-
ing forward therefrom.

2. Aframework according to claim 1, characterized
in that it further comprises at least a tractive
spring (24) acting between the rear part of the
carrying structure (2) and the second frame (5).

3. Aframework according to claim 1, characterized
in that said first lever (14) and second lever (19)
are pivoted to the carrying structure (2) at a lo-
cation (15) common to them both.

4. Aframework according to claim 1, characterized
in that in its open condition the first tie rod (21)
offers a support housing for a pivot (10) rotatably
connecting the third frame (6) to the fourth one

@).

5. Aframework according to claim 1, characterized
in that said first lever (14) has a curved exten-
sion.

6. A framework according to claim 1, characterized
in that the rear end (14a) of the first lever (14) is
pivoted to a bracket (16) integral with the first
frame (4).

Patentanspriiche

1. Faltbares Gestell mit vier Rahmen fiir Schlafso-
fas und dergleichen, umfassend:

- ein ortsfestes Traggefiige (2),

- einen ersten, zweietn, dritten und viertzen
Rahmen (4, 5, 6, 7), die nacheinander an-
einander angelenkt sind und simultan von
einem geschlossenen Zustand - in wel-
chem sie ibereinanderliegen und innerhalb
des Traggefiiges (2) angeordnet sind - zu
einem gedffneten Zustand tibergehen kén-
nen, in welchem sie nacheinender in kopla-
narer Beziehung ausgerichtet sind, und

- ein Fiihrungsgetriebe (13), das die Rahmen
(4, 5, 6, 7) mit dem Traggefiige (2) verbindet
und die Verschiebungen der o.e. Rahmen
zueinander bei deren ibergang vom ge-
schlossenen zum gedffneten Zustand und
umgekehrt antreibt,

wobei das o.e. Getriebe (13) fir jede Seite des
Traggefiiges (2) folgendes umfaft:

- einen Hebel (14), dessen hinteres Ende
(14a) mit dem ersten Rahmen (4) drehbar
verbunden und dessen vordere Ende (14b)
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an der Stirnseite des Traggefiiges (2) ange-
lenkt ist,

- eine Lasche (17), deren hinteres Ende
(17a) am zweiten Rahmen und deren vor-
deres Ende (17b) an der Stirnseite des
Traggefiiges (2) in einer niedriegeren Stel-
lung (18) in Beziehung auf den Anlenpunkt
(15) des ersten Hebels (14) am Traggefiige
selbst angelenkt ist,

- einen zweiten Hebel (19), dessen vorderes
Ende (19a) mit dem dritten rahmen (6) in der
Nahe des Anlenkpunktes (9) - der den zwei-
ten Hebel (19) mit dem zweiten Rahmen (5)
verbindet - einteilig ist, und dessen hinteres
Ende (19b) am Traggefiige (2) im selben
den ersten Hebel mit dem Traggefiige
selbst verbindenden Anlenkpunkt (15) an-
gelenkt ist,

- einen FuB (20), dessen hinteres Ende (20a)
am vierten Rahmen (7) angelenkt und des-
sen vorderes Ende (20b) zum Aufliegen auf
dem FuRboden beim gedffneten Zustand
des Gestelles (2) ausgedacht ist,

- einen Zugstab (21), dessen vorderes Ende
(21a) am o.e. Ful} (20) und dessen Oberen-
de (21b) am dritten Rahmen (7) in der Nahe
des Anlenkpunktes (10) des o.e. dritten
Rahmens mit dem vierten Rahmen (6) an-
gelenkt ist,

- einen zweiten Zugstab (22), der mit seinem
vorderen Ende (22a) am ersten Zugstab
(21) in der N&dhe des Oberendes (21b) des-
selben und mit seinem hinteren Ende (22b)
an einem Verbindungsschwanzstiick (23)
angelenkt ist, das mit dem zweiten Rahmen
(5) einteilig ist und sich davor erstreckt.

Gestell nach Anspruch 1, dadurch gekennzeich-
net, da es ferner wenigstens eine Zugfeder (24)
umfalt, die zwischen dem Riickteil des Tragge-
figes (2) und dem zweiten Rahmen wirkt.

Gestell nach Anspruch 1, dadurch gekennzeich-
net, da der o.e. erste Hebel (14) und zweite He-
bel (19) am Traggefiige in einer den beiden ge-
meinen Stellung (15) angelenkt sind.

Gestell nach Anspruch 1, dadurch gekennzeich-
net, dal bei dessen gedffnetem Zustand der er-
ste Zugstab (21) einen Abstiitzsitz fiir einen den
dritten Rahmen (6) mit dem vierten (7) verbinden-
den Zapfen (20) bietet.

Gestell nach Anspruch 1, dadurch gekennzeich-
net, dald der o.e. erste Hebel einen gekrimmten

Ablauf hat.

Gestell nach Anspruch 1, dadurch gekennzeich-
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net, daR das hintere Ende (14a) des ersten He-
bels (14) an einem mit dem ersten Rahmen (4)
einteiligen Spanneisen (16) angelenkt ist.

Revendications

Cadre pliant & quatre parties pour canapé-lits et
analogues, comprenant:

- une structure porteuse fixe (2);

- des premiere, deuxiéme, troisiéme et qua-
triéme parties de cadre (4, 5, 6, 7) articu-
lées I'une a l'autre consécutivement et en
méme temps mobiles d’'une condition de
fermeture dans laquelle elles sont superpo-
sées les unes sur les autres et disposées a
I'intérieur de la structure porteuse (2), a une
condition d’ouverture dans laquelle elles
sont alignées consécutivement dans le
méme plan; et

- un mécanisme d’actionnement (13) reliant
les quatres parties de cadre (4, 5,6, 7)ala
structure porteuse (2) et pilotant les dépla-
cements réciproques desdites parties pen-
dant leur mouvement de la condition de fer-
meture a la condition d’ouverture et vice
versa,
de sorte que ledit mécanisme d’actionne-
memt (13) comporte pour chaque cétédela
structure porteuse (2):

- on levier (14) dont I'extrémité arriére (14a)
est reliée a pivotement a la premiére partie
de cadre (4) et I'extrémité avant (14b) est
montée a pivotement sur la partie avant de
la structure porteuse (2);

- une jumelle (17), dont I'extrémité arriére
(17a) est montée a pivotement sur la
deuxiéme partie de cadre (5) et I'extrémité
avant (17b) est montée a pivotement sur la
partie avant de la structure porteuse (2), a
un emplacement plus bas (18) que le point
d’articulation (15) du premier levier (14) sur
la méme structure porteuse;

- un deuxiéme levier (19) dont I'extrémité
avant (19a) est solidaire de |a troisiéme par-
tie de cadre (6) & proximité du point d’arti-
culation (9) reliant ledit deuxiéme levier (9)
a la deuxiéme partie de cadre (5) et I'extré-
mité arriére (19b) est montée a pivotement
sur la structure porteuse (2) au méme point
d’articulation (15) reliant le premier levier
(14) a la structure porteuse elle-méme;

- un pied (20) dont I'extrémité arriére (20a)
est montée a pivotement sur la quatriéme
partie de cadre (7) etI'extrémité avant (20b)
est destinée a prendre appui surle plancher
quand la structure (2) se trouve dans sa
condition d’ouverture;
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10

- un premier tirant (21), dont I'extrémité avant
(21a) est articulée audit pied (20) et I'extré-
mité supérieure (21b) est montée a pivote-
ment sur la troisiéme partie de cadre (7) a
proximité du point d’articulation (10) de la-
dite troisiéme partie de cadre a la quatriéme
partie de cadre (6);

- un deuxiéme tirant (22) dont I'extrémité
avant (22a) est montée a pivotement sur le
premier tirant (21) a proximité de son extré-
mité supérieure (21b) et dont I'extrémité
arriére (22b) est montée a pivotement sur
une extrémité de jonction (23) solidaire de
la deuxiéeme partie de cadre (5) et s'éten-
dant a I'avant a partir de cette derniére.

Cadre selon la revendication 1, caractérisé en ce
qu’il comporte en outre au moins un ressort de
traction (24) agissant entre la partie arriére de la
structure porteuse (2) et la deuxiéme partie de
cadre (5).

Cadre selon la revendication 1, caractérisé en ce
que lesdits premier levier (14) et second levier
(19) sont montés a pivotement sur la structure
porteuse (2) & un emplacement (15) commun a
tous les deux.

Cadre selon la revendication 1, caractérisé en ce
que dans sa condition d’ouverture le premier ti-
rant (21) présente un siége de support destiné a
recevoir un pivot (10) reliant a rotation la troisié-
me partie de cadre (6) a la quatriéme partie de
cadre (7).

Cadre selon la revendication 1, caractérisé en ce
que ledit premier levier (13) s’étend selon une
conformation courbée.

Cadre selon la revendication 1, caractérisé en ce
que l'extrémité arriére (14a) du premier levier
(14) est montée a pivotement sur un étrier (16) so-
lidiare de la premiére partie de cadre (4).
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