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(54) Multi-leaf folding door

(57) Folding door that comprises a first folding leaf
(1) that rotates in relation to a first axis of rotation (10)
when it is folded, a second folding leaf (2) that rotates in
relation to a second axis of rotation (20) when it is folded,
and a transmission mechanism (100) for transmitting the
folding of one of the leaves (1, 2) to the other leaf (1, 2).
The mechanism (100) comprises connection means for

connecting the leaves (1, 2) to each other, the folding of
one leaf (1, 2) being transmitted to the other by means
of said connection means. The first axis of rotation (10)
and the second axis of rotation (20) correspond with a
single common axis of rotation (50), the mechanism (100)
comprising transmission means in order to cause both
leaves (1, 2) to rotate in relation to the common axis of
rotation (50).
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Description

TECHNICAL FIELD

[0001] The present invention relates to folding doors
and more specifically to folding doors with multiple
leaves.

PRIOR ART

[0002] There are several folding doors on the market.
One known type of folding door comprises at least two
leaves joined to each other and which folds in order to
open or close the door. Two leaves are foldable by means
of the direct action of a user (manually) or by means of
the action of electrical operating means for example.
[0003] When there are more than two leaves, for ex-
ample three, the folding door can also be totally opened
and/or closed manually by means of more than one action
by the user, by means of the combination of operating
means designed to fold two leaves simultaneously and
the action of a user on the third leaf, or by means of two
different operating means, folding one of these two
leaves and the third remaining leaf (simultaneously or
otherwise).
[0004] There are known folding doors on the market
that do not require a multiple action on the leaves in order
to open them (when there are more than two; for example
three), so that two leaves are opened directly by one
action, the folding of one of them being transmitted au-
tomatically to the third, without the need for an additional
action. For example, the document EP450649A1 disclos-
es a folding door with three leaves in which two leaves
are foldable by means of a single action by a user (by
acting on a handle), the folding of one of said leaves
being transmitted automatically and mechanically to a
third leaf, so that three leaves are foldable simultaneous-
ly, and the folding door opened or closed completely as
a result, with a single action. The folding door comprises
a transmission mechanism for transmitting the rotation
of one leaf to another leaf, the mechanism comprising
connection means for connecting one of the leaves to
another adjacent leaf, the folding of one leaf being trans-
mitted to the other leaf by means of said connection
means.

DISCLOSURE OF THE INVENTION

[0005] It is an object of this invention to provide a fold-
ing door that comprises a plurality of leaves that are fold-
ed in order to open or close said folding door, in which
the folding of a first leaf is transmitted to or replicated by
an adjacent second leaf, as described in the claims.
[0006] The folding door of the invention comprises a
first leaf that rotates in relation to a first axis of rotation
when it is folded, a second leaf that rotates in relation to
a second axis of rotation when it is folded, and a trans-
mission mechanism for transmitting the folding of one of

the leaves to the other leaf. The mechanism comprises
connection means for connecting the first leaf and the
second leaf to each other, the folding of one leaf being
transmitted to the other leaf by means of said connection
means.
[0007] The first axis of rotation and the second axis of
rotation correspond with a single common axis of rota-
tion, the mechanism also comprising transmission
means connected to the connection means in order to
cause both leaves to rotate in relation to the common
axis of rotation.
[0008] When the leaves rotate in relation to different
axes of rotation, the attachment or connection between
the two leaves can be formed solely by means of con-
nection means, which may involve the restriction of the
size (height) of the leaves for example. Thanks to the
transmission means, which cause said leaves to rotate
in relation to a single axis of rotation when they are folded,
this drawback is solved, as the requirement that the
leaves are attached or connected solely by means of
connection means is removed, and additional attach-
ment means can be disposed in the event that both
leaves need to be attached or connected.
[0009] These and other advantages and characteris-
tics of the invention will be made evident in the light of
the drawings and the detailed description thereof.

DESCRIPTION OF THE DRAWINGS

[0010]

Figure 1 shows a front view of an embodiment of the
folding door of the invention, closed.

Figure 2 shows operating means of the folding door
of Figure 1.

Figure 3 shows a view in perspective of the folding
door of Figure 1, open.

Figure 4 shows a ground view of the folding door of
Figure 1, open.

Figure 5 shows a view in perspective of the folding
door of Figure 1, closed.

DETAILED DISCLOSURE OF THE INVENTION

[0011] Figure 1 shows an embodiment of the folding
door 900 of the invention, in which said folding door 900
comprises three leaves 1, 2 and 3 that are attached to
each other and which fold simultaneously when the fold-
ing door 900 is opened or closed. The folding door 900
also comprises a rectilinear structure 800 in the form of
a rail, one of the leaves 1, 2 or 3 being attached with
freedom of rotation to said rectilinear structure 800. When
the folding door 900 is opened or closed, said leaf 3 ro-
tates in relation to an axis of rotation 30 that is attached
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with freedom of rotation to a frame (not shown in the
figures) of said folding door 900, while the other two
leaves 1 and 2, as well as rotating, move in a linear way
along the rectilinear structure 800. The leaf 3 is attached
at one side to the frame by means of the axis of rotation
30, and is attached to a first leaf 1 at its other side by
means of at least one axis 60 common to both leaves 1
and 3. Preferably, both leaves 1 and 3 are attached by
means of attachment means that correspond with at least
two hinges, said attachment means comprising the com-
mon axis 60. Said first leaf 1 is attached to said leaf 3 at
one side by means of the common axis 60, and to the
rectilinear structure 800, with freedom of rotation, at the
other side. For its part, a second leaf 2 is adjacent to the
first leaf 1, said first leaf 1 being disposed between the
leaf 3 and the second leaf 2, and is attached to the rec-
tilinear structure 800 at the side adjacent to said first leaf
1. As a result, both doors 1 and 2 are movable linearly
said rectilinear structure 800. The folding door 900 also
comprises a mechanism 100 with connection means for
connecting the first leaf 1 and the second leaf 2 to each
other, so that the three leaves 1, 2 and 3 of said folding
door 900 are connected to each other.
[0012] The folding door 900 of the invention comprises
operating means 4 by means of which said folding door
900 is opened or closed, causing the leaves 1, 2 and 3
to be folded. With reference to Figure 2, said operating
means 4 comprise a motor 40 fixed to the leaf 3, a rail
41 fixed to the first leaf 1, and an operating arm 42 fixed
at one end to the motor 40 and attached to the rail 41 at
the other end, so that when the operating means 4 are
operated, the motor 40 causes the operating arm 42 to
move as a result of the rail 41 exerting a force pushing
the first leaf 1 towards the leaf 3 when the folding door
900 is opened, or a force moving away said first leaf 1
from the leaf 3 when said folding door 900 is closed. As
a result, when the folding door 900 is opened the first
leaf 2 moves in a linear way along the rectilinear structure
800 towards the leaf 3 and said leaf 3 rotates in relation
to its axis of rotation 30, both leaves 1 and 3 folding in
relation to their common axis 60. Figures 3 and 4 show
the folding door 900 open. Rather than being fixed to the
leaf 3, the motor 40 may be fixed to the first leaf 1, the
rail 41 being fixed to the leaf 3 in this case.
[0013] The mechanism 100 of the folding door 900 is
designed to ensure that the folding of the first leaf 1 caus-
es the folding of the second leaf 2 in an automatic and
mechanical way. When said leaves 1 and 2 are folded,
they rotate in relation to respective axes of rotation 10
and 20 attached to the rectilinear structure 800 with free-
dom of movement, which move in a linear way in relation
to the rectilinear structure 800 in conjunction with said
leaves 1 and 2. Thus, in order to open or close the folding
door 900 all that is required for the motor 40 is to operate
the operating means 4. The leaves 1 and 2 are attached
to the mechanism 100, and said mechanism 100 is at-
tached to the rectilinear structure 800 with freedom of
movement, it moving in a guided manner in one direction

or another (in one direction when the folding door 900 is
opened and in another when it is closed), said leaves 1
and 2 thereby moving along said rectilinear structure 800.
In order to move, said mechanism 100 comprises a run-
ner that is attached with freedom of movement to said
structure, said runner comprising at least one bearing
109, a roller, or an equivalent bearing or slide member.
[0014] As stated above, the mechanism 100 is de-
signed to ensure that the folding of the first leaf 1 causes
the folding of the second leaf 2 in an automatic and me-
chanical way. Said mechanism 100 comprises connec-
tion means for connecting said first door 1 and said sec-
ond door 2 to each other, the folding of said first door 1
being transmitted to said second door 2 by means of said
connection means. The connection means may com-
prise two rotating parts, one attached to each leaf 1 and
2, in such a way that when the first leaf 1 is folded, the
corresponding rotating part rotates. Both rotating parts
are preferably in contact, and comprise an external sur-
face (a rough or rubber surface for example) so that the
rotation of a rotating part causes the rotation of the other
rotating part by friction. Thus, if the first door 1 is folded
the corresponding rotating part rotates, causing the ro-
tation of the other rotating part, which causes the con-
nected second leaf 2 to swing. In the embodiment shown
in the figures, the rotating parts correspond with two gear
members 101 and 102 that cooperate directly with each
other, each gear member rotating in relation to a corre-
sponding gear shaft 101 a and 102a. As a result, by
means of said gear members 101 and 102 the folding of
the first door 1 is transmitted to the second door 2 without
the need to operate directly on said second door 2 in
order to cause its folding. Instead of two rotating parts,
equivalent means may also be used to cause the folding
of one door when the other adjacent door is folded.
[0015] The mechanism 100 also comprises transmis-
sion means that cause the two leaves 1 and 2 to rotate
in relation to a vertical common axis of rotation 50 when
they are folded, the common axis of rotation 50 corre-
sponding to the axis of rotation 10 and the axis of rotation
20 of both leaves 1 and 2, which are, therefore, the same
axis of rotation. The transmission means comprise, at-
tached to each leaf 1 and 2, respective arms 103 and
104 shown in Figure 3. Each arm 103 and 104 is attached
at one end to the corresponding leaf 1 and 2 and at the
other end to the connection means, and is designed to
compensate for the variation of the distance between the
corresponding leaf 1, 2 and the connection means when
said leaf 1, 2 is folded. In order for the leaves 1 and 2 to
rotate in relation to the common axis of rotation 50, the
distance between said leaves 1 and 2 and the corre-
sponding gear shaft 101 a and 102a varies as said rota-
tion occurs, said variation being adapted thanks to the
arms 103 and 104.
[0016] In an embodiment each arm 103 and 104 com-
prises two segments 103a and 103b, and 104a and 104b,
which are attached to each other but with the freedom to
be able to move in relation to each other, each arm 103
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and 104 being attached by one of the segments 103a
and 103b and 104a or 104b to the corresponding leaf 1
and 2 and by the other segment 103a or 103b and 104a
or 104b to the connection means, to the gear member
101 and 102 corresponding to said leaf 1 and 2. Each
gear member 101 and 102 comprises a central hole in
which is disposed the corresponding gear shaft 101 a
and 102a, and, preferably, said gear shaft 101 a and
102a comprises a projection (not shown in the figures)
that is housed in a housing of the corresponding gear
member 101 and 102. One of the segments 103a or 103b
and 104a or 104b of the arm 103 and 104 is connected
to the corresponding gear member 101 and 102 by
means of its gear shaft 101a and 102a, it being fixed to
said gear shaft 101 a and 102a in such a way that when
the first leaf 1 is folded, the arm 103 rotates to cause the
rotation of the gear shaft 101 a, which in turn causes the
rotation of the gear member 101. This causes the rotation
of the gear member 102, causing the folding of the sec-
ond leaf 2 by means of the gear shaft 102a and the con-
nected arm 104. In the embodiment shown in the figures
the arms 103 and 104 are telescopic, so that one of the
segments 103b and 104b is housed at least partially in
the interior of the other segment 103a and 104a, as
shown in Figure 5, it moving in said interior when its cor-
responding leaf 1, 2 is folded. Said arms 103 and 104
may also be joined, for example, rotating in relation to
each other when their corresponding leaf 1, 2 is folded.
[0017] In another embodiment not shown in the fig-
ures, the arms 103 and 104 are substantially rigid and
each leaf 1 and 2 comprises a groove-shaped housing
in its upper surface. One end of the arm 103 and 104 is
connected to the connection means and the other end
comprises a projection that is housed in the housing of
the leaf 1 and 2, with freedom of movement. Thus, when
a leaf 1, 2 is folded, the projection of the corresponding
arm 103, 104 moves in said housing, moving said arm
103, 104, thereby compensating for the variation in the
distance between said leaf 1, 2 and the corresponding
gear shaft 101a, 102a.
[0018] The mechanism 100 comprises a support 105
to which the connection means and the arms 103 and
104 are attached. In the embodiment shown in the fig-
ures, the connection means (the gear members 101 and
102) are disposed on said support 105, attached to it with
freedom of rotation, and the common axis of rotation 50
is attached to said support 105 with freedom of rotation,
the axes of rotation 10 and 20 thus being attached to the
rectilinear structure 800 by means of said mechanism
100.
[0019] In the embodiment in which the mechanism 100
comprises two gear members 101 and 102 that cooper-
ate with each other, said gear members 101 and 102
may have the same number of teeth, which results in
both connected leaves 1 and 2 rotating by the same angle
in relation to the common axis of rotation 50 when they
are folded. However, preferably, said gear members 101
and 102 comprise a different number of teeth, the gear

member 102 connected to the second leaf 2 being the
one that comprises less teeth. As a result, an angle by
which the second leaf 2 rotates in relation to the common
axis of rotation 50 is greater than an angle by which the
first leaf 1 rotates in relation to said common axis of ro-
tation 50. This is useful when it comes to closing the
folding door 900 once more, as it allows the second leaf
2 to reach its position of closure moments before the first
leaf 1, and the additional angle by which said first leaf 1
rotates helps ensure the improved closure of said second
leaf 2. In the event that the rotating parts comprise an
external surface of the type that the rotation of a rotating
part causes the rotation of the other rotating part by fric-
tion, different to the gear member surfaces, this same
effect is achieved causing both rotating parts to comprise
a different diameter.
[0020] The folding door 900 also comprises attach-
ment means (not shown in the figures) to attach the
leaves 1 and 2 to each other, which comprise the com-
mon axis of rotation 50, said attachment means prefer-
ably corresponding with at least two hinges. Depending
on the size (height) of the leaves 1 and 2 the number of
hinges is variable, all the hinges having a single axis of
rotation that corresponds with the common axis of rota-
tion 50. Said attachment means are also disposed be-
tween the two leaves 1 and 2, thereby enabling the use
of the number of attachment means necessary to keep
both leaves 1 and 2 properly attached and to ensure both
leaves 1 and 2 swing correctly in relation to the common
axis of rotation 50.
[0021] The folding door 900 may also comprise a fourth
leaf (not shown in the figures) attached by means of at-
tachment means to the second leaf 2, said second leaf
2 being disposed between the first leaf 1 and the fourth
leaf. Said folding door 900 comprises attachment means
for attaching the second leaf 2 and the fourth leaf to each
other, said attachment means preferably corresponding
with at least two hinges, and folds simultaneously with
the second leaf 2 when said second leaf 2 is folded, with-
out the need for any additional operation.

Claims

1. Multi-leaf folding door, comprising
a first folding leaf (1) that rotates in relation to a first
axis of rotation (10) when it is folded,
a second folding leaf (2) that rotates in relation to a
second axis of rotation (20) when it is folded, and
a transmission mechanism (100) for transmitting the
folding of one of the leaves (1, 2) to the other leaf (1,
2),
the mechanism (100) comprising connection means
for connecting the first leaf (1) and the second leaf
(2) to each other, the folding of one leaf (1, 2) being
transmitted to the other leaf (1, 2) by means of said
connection means,
characterised in that
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the first axis of rotation (10) and the second axis of
rotation (20) correspond with a single common axis
of rotation (50), the mechanism (100) comprising
transmission means connected to the connection
means and the leaves (1, 2) in order to cause both
leaves (1, 2) to rotate in relation to the common axis
of rotation (50).

2. Door according to claim 1, wherein the transmission
means comprise an arm (103, 104) joined at one end
to a corresponding leaf (1, 2) and at the other end
to the connection means, said arms (103, 104) being
adapted for compensating the variation in the dis-
tance between the corresponding leaf (1, 2) and said
connection means when the leaves (1, 2) are folded.

3. Door according to claim 2, wherein each arm (103,
104) comprises two segments (103a, 103b; 104a,
104b) that are joined to each other with one being
free to move in relation to the other, one segment
(103a, 103b; 104a, 104b) being joined to the corre-
sponding door (1, 2) and the other segment (103a,
103b; 104a, 104b) being joined to the connection
means.

4. Door according to claim 3, wherein the arms (103,
104) are telescopic arms, each arm (103, 104) com-
prising a hollow first segment (103a, 104a) and a
second segment (103b, 104b) that is housed at least
partially in the interior of the first segment (103a,
104a) and which is movable in said interior.

5. Door according to claim 2, wherein the arms (103,
104) are substantially rigid and each leaf (1, 2) com-
prises a groove-shaped housing in which is housed
one end of the corresponding arm (103, 104) with
freedom of movement.

6. Door according to any of the preceding claims,
wherein the connection means comprise a rotating
part attached to each leaf (1, 2), which rotates when
the corresponding leaf (1, 2) is folded or vice versa,
the rotating part of one leaf (1, 2) cooperating with
the rotating part (1, 2) of the other leaf (1, 2) in order
to transmit the folding of one leaf (1, 2) to the other
leaf (1, 2), and the transmission means being fixed
to the corresponding rotating part.

7. Door according to claim 6, wherein the rotating part
corresponds with a gear member (101, 102), both
gear members (101, 102) cooperating with each oth-
er in order to transmit the folding of one leaf (1, 2) to
the other leaf (1, 2).

8. Door according to claim 7, wherein the number of
teeth of the gear members (101, 102) is different.

9. Door according to claim 8, wherein the gear member

(102) corresponding to the second leaf (2) has a
smaller number of teeth.

10. Door according to any of the preceding claims, com-
prising attachment means for joining the leaves (1,
2), said attachment means comprising the common
axis of rotation (50).

11. Door according to any of the preceding claims, com-
prising a rectilinear structure (800), the transmission
mechanism (100) being joined to said rectilinear
structure (800) with linear freedom of movement, and
moving in a linear way in one or another direction
when the leaves (1, 2) are folded.

12. Door according to claim 11, wherein the mechanism
(100) comprises a support (105) on which are dis-
posed the connection means, said support (105) be-
ing to said rectilinear structure (800) with linear free-
dom of movement.

13. Door according to any of the preceding claims, com-
prising a third leaf (3) and operating means (4) con-
nected to at least said third leaf (3) in order to cause
the rotation of said third leaf (3) in relation to a cor-
responding third axis of rotation (30), the third leaf
(3) being connected to one of the leaves (1, 2), so
that the rotation of the third leaf (3) caused by the
operating means (4) causes the rotation of said con-
nected leaf (1, 2), the rotation of said connected leaf
(1, 2) causing the rotation of the other leaf (1, 2) by
means of the transmission mechanism (100).

14. Door according to claim 13, wherein the operating
means (4) comprise a motor (40) fixed to the third
leaf (3), a rail (41) fixed to the connected leaf (1, 2),
and an operating arm (42) fixed at one end to the
motor (40) and attached to the rail (41) at the other
end, so that when the operating means (4) are op-
erated, the operating arm (42) is moved by means
of the rail (41) causing the rotation of the third leaf
(3) and the connected leaf (1, 2).
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