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METHOD

(57)  Described is a bellows (1) for a vertical lifting
device, the bellows (1) comprising:

- a sheet (10) divided into a plurality of sections (10a,
10b, 10c, 10d) having respective widths,

- a plurality of reinforcement bars (12), the tubular rein-
forcement bars (12) being mounted on each of the
above-mentioned sections (10a, 10b, 10c, 10d) of the
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sheet (10) and configured for reinforcing the section of
the sheet (10) on which they are mounted, and

- a plurality of connecting joints (14), each flexible joint
(14) configured for connecting together a pair of the re-
inforcement bars (12) belonging to adjacent sections of
said sheet (10).
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Description

[0001] This invention relates to bellows for lifting de-
vices, for example lifting platforms.

[0002] The use of bellows is known to cover the lifting
mechanics of lifting platforms, in order to prevent shear-
ing of the pantograph and/or to protect the lifting mech-
anism from dust, dirt or foreign objects as well as to pro-
tect operator’s limbs from possible injuries due to contact
with moving parts of the mechanism.

[0003] Prior art bellows have one or more drawbacks,
such as, forexample, a high transport cost since the over-
all size of the bellows is large (approximately equal to
the overall dimensions of the lifting device) since the bel-
lows must be transported already mounted on rigid sup-
ports. Moreover, the prior art bellows are relatively fragile
and it is not therefore desirable to position objects
stacked on them during transport.

[0004] Moreover, the prior art bellows have a high pro-
duction cost which may be in the order of magnitude
greater than the cost of the lifting device they are coupled
to.

[0005] An aim of this invention is therefore to provide
a bellows for lifting devices which facilitates the resolution
of one or more drawbacks of the prior art.

[0006] Inparticular,anaim of the inventionis to provide
a bellows which has reduced transport dimensions and
which is particularly easy and resistant to transport.
[0007] A further aim of the invention is to provide an
inexpensive bellows which is particularly easy to pro-
duce, transport and install on a lifting device.

[0008] The technical characteristics of the invention,
with reference to the above aims, are clearly described
in the claims below and its advantages are apparent from
the detailed description which follows, with reference to
the accompanying drawings which illustrate a preferred
embodiments of the invention provided merely by way of
example without restricting the scope of the inventive
concept, and in which:

- Figure 1 shows abellows mounted on a lifting device
according to one or more embodiments,

- Figure 2 shows atop view of a lifting device according
to one or more embodiments,

- Figures 3 and 4 show side views, respectively, from
the inside and from the outside of parts of a bellows
according to one or more embodiments,

- Figures 5 and 6 show details of a bellows according
to one or more embodiments,

- Figure 7 shows a bellows mounted on a lifting device
according to one or more embodiments,

- Figures 8 and 9 show details of a bellows according
to one or more embodiments,

- Figures 10 and 11 show a flexible joint of a bellows
1 according to one or more embodiments,

- Figure 12 shows a bellows folded according to one
or more embodiments,

- Figure 13 shows a top view of the bellows of Figure

10

15

20

25

30

35

40

45

50

55

12,

- Figure 14 shows an example of a kit for transporting
a bellows according to one or more embodiments,

- Figure 15 shows a schematic side view of a folded
and rolled bellows according to one or more embod-
iments,

- Figure 16 shows a perspective view of a bellows ac-
cording to one or more embodiments, and

- Figures 17 to 19 show details of a bellows according
to one or more embodiments.

[0009] Figure 1 illustrates an example of a bellows 1
forvertical lifting devices according to the invention, com-
prising:

- a sheet 10 divided into a plurality of sections 10a,
10b, 10c, 10d having respective widths, illustrated
open in the example of Figure 1,

- a plurality of reinforcement bars 12, the reinforce-
ment bars 12 being mounted on each of the above-
mentioned sections 10a, 10b, 10c, 10d of the sheet
10 and being configured for reinforcing the cross-
section of the sheet 10 on which they are mounted,
and

- a plurality of connecting joints 14, for example flex-
ible, each joint 14 being configured for connecting
together, for example directly, a pair of the reinforce-
ment bars 12 belonging to adjacent sections of said
sheet 10.

[0010] As illustrated in Figure 1, the lifting device may
comprise lifting means 2, for example lifting arms, and a
first and a second rigid frame 3, 4 coupled to the lifting
means 2. The first lower rigid frame 3 may face towards
the ground. As illustrated in the top view of Figure 2, the
second upperrigid frame 4 can be coupled, by supporting
elements 6, to a supporting plate 5 on which an object
or a person can be positioned to be raised.

[0011] A first end and a second end of the bellows 1
can be coupled, respectively, to the first rigid frame 3 and
to the second rigid frame 4 of the lifting device. For ex-
ample, the sheet 10 may comprise a lower end and an
upper end which can be coupled, respectively, to the first
lower rigid frame 3 and to the second rigid upper frame
4 of the lifting device.

[0012] The supporting plate 5 may be positioned above
the remaining components of the lifting device, that is to
say, the supporting plate 5 may be rested on the second
rigid upper frame 4 which is positioned on top of the bel-
lows 1 which, in turn, is positioned above the first rigid
lower frame 3.

[0013] According to an aspect of the invention, the
sheet 10 may consist of a single piece or a plurality of
portions of sheet which are connected to each other, for
example in a reversible manner. The sheet 10 may com-
prise closing means at lateral ends, for example closed
with Velcro. In the example wherein the sheet 10 is made
as one piece, the lateral ends of the sheet 10 can close
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together and the sheet 10 can thereby define a closed
space.

[0014] Advantageously, the sheet 10 may be made of
any deformable material, for example a plastic material.
On the contrary, the prior art bellows are limited to being
made of thermoplastic materials.

[0015] Advantageously, the sheet10 maybe open dur-
ing the installation on, the inspection of and/or the re-
moval from, a lifting device. Moreover, the sheet 10 which
can be opened can more easily adapt to existing lifting
devices which use prior art bellows.

[0016] Advantageously, the sheet 10 may be a single
sheet with a single joint at the point at which it closes on
itself. On the other hand, the prior art bellows have a
plurality of joints. This can more easily result in damage
to the body of the bellow and dust and dirt can also be
inserted more easily through the joints.

[0017] The plurality of sections 10a, 10b, 10c, 10d of
the sheet 10 may be equal in number and width to the
number and width of sides of the lifting device. For ex-
ample, the sections 10a, 10b, 10c, 10d may all have the
same size, if the bellows 1 can be coupled to a lifting
device having a square supporting plate 5, or they may
be in equal pairs, if the bellows 1 can be coupled to a
lifting device having a rectangular supporting plate 5.
[0018] Accordingto one or more embodiments, the re-
inforcement bars 12 may also be configured to prevent
movements of the sheet 10 in directions different from a
vertical direction Y (that is, the direction of movement of
the lifting device). In this way, the sheet 10 may only open
or close vertically (like the lifting device) and may remain
rigid with respect to movements in different directions
from the vertical direction. According to one aspect of
this invention, the reinforcement bars 12 may be tubular.
The reinforcement bars 12 can be positioned along the
sheet 10 at different heights, spaced from each other by
a predetermined distance d1 along the vertical direction
Y. The reinforcement bars 12 can be mounted on the
sheet 10 only on a first side of the sheet 10, with the
second side of the sheet 10, opposite the first side, which
remains without reinforcement bars 12. The first side,
when the sheet 10 is coupled to the first and to the second
rigid frame 3, 4 of the lifting device, may be the side facing
towards the lifting means 2, that is, towards the inside of
the device, whilst the second side may be that facing
towards the surrounding environment, that is, towards
the outside of the device.

[0019] Figures 3 and 4 show non-limiting examples of
sections of sheet 10 respectively of a long side and a
short side of the device, if the sheet 10 is divided into
sections of different width. Figure 3 shows a view from
the inside of the lifting device towards the outside, that
is to say, the first side of a section 10a of the sheet 10 is
visible. Figure 4 is a view from the outside of the lifting
device towards the inside, that is to say, the second side
of a section 10b of the sheet 10, adjacent to the section
10a shown in Figure 3, is visible.

[0020] As illustrated, each section of the sheet 10 may
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comprise reinforcement bars 12 mounted on it. The re-
inforcement bars 12 can extend substantially for the en-
tire width of the section, that is to say, the reinforcement
bars 12 may have a width substantially equal to the width
of the section on which they are mounted. The reinforce-
ment bars 12 of a certain section 10a are ata same height
with respect to the reinforcement bars 12 of the adjacent
sections of sheet 10, for example 10a and 10d, so as to
have a continuity of reinforcement bars 12 between one
section of sheet 10 and the next. The joints 14 (described
in more detail with reference to Figures 10 and 11) may
therefore be configured for connecting, for example di-
rectly, pairs of reinforcement bars 12 belonging to adja-
cent sections, for example 10a, 10b, which are at the
same height. For example, the joints 14 may be made of
polyurethane.

[0021] When the bellows 1 is mounted on the lifting
device, the joints 14 may be at corners of the lifting device,
that is to say, at meeting points between adjacent sides
of the device. The joints 14 can be configured for rein-
forcing and preventing movements of the sheet 10 at the
corners.

[0022] According to one or more embodiments, the
sheet 10 may comprise a plurality of fixing elements 16,
as shown by way of example in the enlargement of Figure
5, configured to hold in position the plurality of reinforce-
ment bars 12 on the sheet 10. The fixing elements 16
may comprise cavities designed to receive inside respec-
tive reinforcement bars 12. The fixing elements 16 can
be located at the centre and/or at the sides in the sections
of the sheet 10. The fixing elements 16 may be made of
a plastic material, for example PVC (polyvinylchloride)
and/or of the same material as the sheet 10.

[0023] According to one or more embodiments, each
fixing element 16 may comprise at least a first portion
16a connected to the sheet 10, for example at an upper
end and a lower end, and at least a free second portion
16b which defines the cavity, that is, a space between
the fixing element and the sheet 10.

[0024] For example, the fixing elements 16 may com-
prise a plurality of pieces of flexible material, for example
the same material as the sheet 10, where each piece
may comprise first portions connected to the sheet 10 at
an upper end and a lower end and a second free portion
which defines the cavity, that is to say, a space between
the piece and the sheet 10. The cavities thus defined
may be at the same height relative to the corresponding
reinforcement bars 12.

[0025] Alternatively, as illustrated in the non-limiting
example of Figure 5, the fixing elements 16 may comprise
strips of flexible material, for example the same material
as the sheet 10, connected to the sheet 10. Each fixing
element 16 may be divided into first portions 16a con-
nected to the sheet 10, for example fixed in a non-revers-
ible manner, and second free portions 16b which define
the cavity, thatis, a space between the fixing element 16
and the sheet 10. The body of the reinforcement bars 12
may be inserted in the cavity at the second portions 16b
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and kept in position. The cavities thus defined may be at
the same height relative to the corresponding reinforce-
ment bars 12.

[0026] According to one or more embodiments, the
sheet 10 may comprise a plurality of stiffening elements
18 coupled to the sheet 10, as shown by way of example
in the enlargement of Figure 6, and configured to impart
a predetermined shape to the sheet 10 during the closing
movement (that is, retraction) and opening movement
(that is, extension) of the sheet 10 due to movements of
the lifting device. In other words, the stiffening elements
18 can be configured to accompany the sheet 10 whilst
it closes or opens, so that the sheet 10 closes following
a predetermined shape, as described in more detail be-
low. The stiffening elements 18 may be fixed to the sheet
10, for example in a non-reversible manner. The stiffen-
ing elements 18 may be made of a plastic material, for
example PVC (polyvinylchloride) and/or of the same ma-
terial as the sheet 10. The stiffening elements 18 may be
located at the sides in the sections of the sheet 10.
[0027] According to one or more embodiments, the
stiffening elements 18 may comprise pointed and/or ta-
pered portions configured to facilitate the closing of the
sheet 10. As illustrated in the non-limiting example of
Figure 6, the stiffening elements 18 may comprise a plu-
rality of triangular elements 18a and/or rectangular ele-
ments with recesses, for example triangular, 18b.
[0028] According to one or more embodiments, the
stiffening elements 18 can define, in the sheet 10, a plu-
rality of closing lines 20 at different heights of the sheet
10 relative to heights of the plurality of reinforcement bars
12. The closing lines 20 may be positioned along the
sheet 10 spaced from each other by a predetermined
second distance d2, which may or may not correspond
to the first predetermined distance d1.

[0029] According to an aspect of the invention, one or
more or all of the fixing elements 16 may comprise stiff-
ening elements 18. For example, atleastthe first portions
16a of the fixing elements 16 may be partly rigid to impart
a predetermined shape to the sheet 10 when it closes or
opens.

[0030] In Figures 1 to 6, the bellows 1 is in a first open
configuration, that is to say, the lifting device is in the
raised position, the lifting means 2 are extended and the
sheet 1 is open, that is, taut and free of folds. Figure 7
shows the bellows 1 when it is in a second closed con-
figuration, Figures 8 and 9 show enlargements of a por-
tion respectively central and lateral of one side of the
lifting device when the bellows 1 is in the second closed
configuration.

[0031] As illustrated in Figures 7 to 9 the lifting device
is in the lowered position, the lifting means 2 are closed
and the sheet 10 is closed, that is to say, it has the shape
of a accordion. The sheet 10 forms a bellows together
with the closing lines 20 and the reinforcement bars 12,
which perform the function of rigid frames of the bellows.
In other words, the closing lines 20 and the reinforcement
bars 12 define crests and troughs of the bellows 1 (or
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vice versa).

[0032] In effect, as illustrated in Figure 7, when the
sheet 10 lowering is closed, the plurality of stiffening el-
ements 18 push the material of the sheet 10 towards the
inside or towards the outside of the lifting device, at the
closing lines 20.

[0033] Whenthebellows 1is closed, the reinforcement
bars 12 may be one above the another and in the same
way the closing lines 20 may be located on each other.
[0034] According to one or more embodiments, when
the bellows 1 closes the stiffening elements 18 may be
configured for superposing. Advantageously, this facili-
tates closing of the sheet 10 following a predetermined
shape.

[0035] Figures 10 and 11 show a non-limiting example
of a flexible joint 14, in a closed configuration (that is, the
joint 14 is folded back on itself) and in an open configu-
ration (that is, the joint 14 is straight). The flexible joint
14 comprises a central portion 14a configured for folding
and extending and lateral portions 14b, configured for
coupling, for example directly, to the reinforcement bars
12. In this way, during the installation and subsequent
use of the bellows 1, the central portion 14a of the flexible
joints 14 can be folded at a right angle and the reinforce-
ment bars 12 connected to the lateral portions 14b can
extend in a mutually perpendicular direction. The flexible
joints 14 can therefore stiffen and protect the corners of
the sheet 10.

[0036] For example, during transportation of the bel-
lows 1, the central portion 14a of the flexible joints 14
may be folded on itself, as illustrated in Figure 10 or it
may be straight, as illustrated in Figure 11. In this way,
the reinforcement bars 12 connected to the side portions
14b can extend in a parallel direction.

[0037] According to one or more embodiments, the re-
inforcement bars 12 may be hollow at lateral ends and
the lateral portions 14b of the flexible joints 14 may be
configured to be inserted (in a reversible or irreversible
manner) inside the lateral ends of the reinforcement bars
12.

[0038] Figure 12 shows a non-limiting example of the
bellows 1 when it is partly folded for transport. Figure 13
shows a top view of the bellows 1 of Figure 12.

[0039] The bellows 1 can be folded on itself and the
sheet 10 can be flattened: in this way, the reinforcement
bars 12 are parallel to each other and the flexible con-
necting joints 14 are either straight (as shown in the cen-
tral portion of the folded bellows 1) or folded onto them-
selves (as can be seen atthe ends of the folded bellows 1.
[0040] The dashed lines show the lateral ends of the
sections 10a, 10b, 10c, 10d of the sheet 10 and, as illus-
trated in Figures 12 and 13, two adjacent sections, for
example 10a, 10d, may be positioned in contact with the
remaining two sections, for example 10b, 10c.

[0041] In particular, in Figure 12, the dashed line su-
perposed on the drawing shows the end between the
section 10b and 10c, whilstthe one partially visible shows
the end between the section 10a and 10d.
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[0042] In the case illustrated, where the sections 10a,
10b, 10c, 10d comprise a first and a second width, that
is to say, if the lifting device has a rectangular supporting
plate 5, an overall transport size of the bellows 1 may be
equal to the sum of the first width and the second width.
If the sections 10a, 10b, 10c, 10d have an equal size,
that is to say, if the lifting device has a square supporting
plate 5, the sheet 10 may be further folded on itself and
the transport dimensions of the bellows 1 may have a
length equal to the width of the single section.

[0043] Once the sheet 10 is flattened as illustrated in
Figure 12, the sheet 10 may be rolled on itself in a direc-
tion (for example, the vertical direction Y) perpendicular
to a direction of extension of the reinforcement bars 12.
Figure 14 shows a non-limiting example wherein the bel-
lows 1 is folded and rolled up and Figure 15 shows a side
view of the bellows 1 illustrated in Figure 14.

[0044] As may be observed in the drawings, the folded
and rolled bellows 1 may comprise, shown outwards, the
second side without reinforcement bars 12. All the re-
maining components of the bellows 1 apart from the sec-
ond side of the sheet 10 may be inside the rolled sheet 10.
[0045] The bellows 1 thus folded and rolled can be in-
serted inside a tubular element 7, configured to receive
and protect the bellows 1 during transport.

[0046] The tubularelement?7 may comprise a covering
of flexible material, for example cellophane, wound
around the folded and rolled sheet 10.

[0047] In addition or alternatively, the tubular element
7 may comprise a rigid cylinder with an opening 7a
through which the bellows 1 can be inserted in the tubular
element 7. Once the bellows 1 has been inserted, the
opening 7a may be closed.

[0048] If the sections of the sheet 10 have a first and
a second different width (that is, if the supporting plate 5
of the lifting device is rectangular), a length of the tubular
element 7 corresponds to a sum between the first width
and the second width. If, on the other hand, the sections
of the sheet 10 have equal width (that s, if the supporting
plate 5 of the lifting device is square), a length of the
tubular element 7 corresponds to this width.

[0049] One or more embodiments may therefore refer
to a kit for transporting a bellows 1 for lifting devices,
which may comprise:

- abellows 1 of the type describe above, wherein the
bellows 1 is folded in such a way that the sheet 10
is flattened and rolled on itself in a direction perpen-
dicular to the direction in which the reinforcement
bars 12 extend (for example le vertical direction Y),
and

- atubularelement 7, configured to receive the folded
and rolled bellows 1, for example wrapping them.

[0050] One or more embodiments may refer to a meth-
od for folding a bellows 1 for lifting devices. The method
may comprise:
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- flattening the sheet 10, so that the reinforcement
bars 12 of the plurality of reinforcement bars 12 are
parallel, and

- rolling the sheet 10 on itself in a direction perpendic-
ular to the direction (for example the vertical direction
Y) in which the reinforcement bars 12 extend.

[0051] The method may further comprise a step of in-
serting the folded and rolled bellows 1 inside a tubular
element 7, for example by winding a covering of flexible
material around the sheet 10 or inserting the sheet 10
inside a rigid cylinder at an end of the rigid cylinder which
comprises an opening 7a. Advantageously, under equal
conditions of dimensions of the bellows once mounted
on the lifting device, the transport kit of the bellows oc-
cupies less space than a transporting package of a prior
art bellows.

[0052] Advantageously, the bellows according to the
invention is modular, and the various components may
be replaced without having to change the entire bellows,
in the case of damage. Prior art bellows are monolithic
and mustbe replaced completely even ifonly part of them
is damaged.

[0053] One or more embodiments relates to a bellows
1 for vertical lifting devices described with reference to
Figures 16 to 19. The bellows 1 comprises:

- a sheet 10 divided into a plurality of sections 10a,
10b, 10c, 10d having respective widths, illustrated
open in the example of Figure 16,

- a plurality of reinforcement bars 12, the reinforce-
ment bars 12 being mounted on each of the above-
mentioned sections 10a, 10b, 10c, 10d of the sheet
10 and being configured for reinforcing the cross-
section of the sheet 10 on which they are mounted,
and

- aplurality of connecting joints 14, illustrated in detail
for example in Figures 17 and 19, for example flex-
ible, each joint 14 being configured for connecting
together, for example directly, a pair of the reinforce-
ment bars 12 belonging to adjacent sections of said
sheet 10.

[0054] The bellows 1 described with reference to Fig-
ures 16 to 19, if not specified otherwise, have the same
characteristics as the bellows 1 described with reference
to Figures 1 to 15. For example, it may be connected to
the lifting means and may comprise a sheet 10 similar to
that described with reference to Figures 1 to 15. The bel-
lows 1 may have a plurality of sides, for example four,
equal in number to the sections 10a-10d of the sheet 10.
According to one or more embodiments, the reinforce-
ment bars 12 may comprise substantially rectangular
segments which comprise, at opposite lateral ends, con-
necting elements 120 for coupling with the joint 14. The
coupling elements 120 may comprise portions projecting
from the reinforcement bars 12. For example, when ad-
jacent sides 10a, 10b, 10c, 10d of the sheet are connect-
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ed together, connecting elements 120 of a reinforcement
bar 12 are configured to be at least partly superposed
with elements 120 for coupling the reinforcement bars
12 adjacent to it, belonging to sides of the bellows 1 ad-
jacent to the side on which the reinforcement bar 12 is
mounted. In other words, for a pair of sides of the bellows
1 adjacent and connected to each other, the coupling
elements 120, located at the ends of the sides in contact
with each other, are at least partly superposed.

[0055] According to an aspect, the coupling elements
120 may have a shape tapered away from the reinforce-
ment bars 12 and towards a central portion of the rein-
forcement bars 12. In this way, when the bellows 1 is
installed as illustrated for example in Figure 16, the cor-
ners of the bellows 1 are more protected.

[0056] According to an aspect, the coupling elements
120 comprise through holes 122 and wherein the con-
necting joint 14 comprises a pin, the pin being configured
for inserting inside the through holes 122 of coupling el-
ements 120 of adjacent reinforcement bars 12. The pin
may comprise a pull-off rivet or it may comprise a button
which fixes together two adjacent reinforcement bars 12.
For example, to facilitate insertion of the connecting joint
14 inside the through holes, the through holes may be
aligned when the coupling elements 120 of adjacent re-
inforcement bars 12 are partly superposed.

[0057] Accordingtoanaspect, foreach pair of adjacent
sides of the bellows 1 connected to each other, as illus-
trated in Figure 18, the joint 14 introduced in the through
holes 122 allows a relative rotation of the reinforcement
bars 12 about an axis of rotation X. The axis of rotation
X may be identified as a direction of extension of the
connecting joint 14. The rotation of the reinforcement
bars 12 is advantageous for transporting the bellows 1,
since adjacent sides connected to each other may be
carried substantially parallel, that is, during transport, ad-
jacent connected sides may be in contact substantially
along their entire length.

[0058] The joints 14 can be configured to be inserted
(inareversible or irreversible manner) inside the through
holes 122 of the coupling elements 120 of the reinforce-
ment bars 12.

[0059] According to an aspect, the reinforcement bars
12 may be configured to prevent movements of the sheet
10 in different directions from a vertical direction Y (that
is, the direction of movement of the lifting device). In this
way, the sheet 10 may only open or close vertically (like
the lifting device) and may remain rigid with respect to
movements in different directions from the vertical direc-
tion.

[0060] The reinforcement bars 12 can be positioned
along the sheet 10 at different heights, spaced from each
other by a predetermined distance d1 along the vertical
direction Y. The reinforcement bars 12 can be mounted
on the sheet 10 only on a first side of the sheet 10, with
the second side of the sheet 10, opposite the first side,
which remains without reinforcement bars 12. The first
side, when the sheet 10 is coupled to the first and to the
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second rigid frame 3, 4 of the lifting device, may be the
side facing towards the inside of the device, whilst the
second side may be the side facing towards the surround-
ing environment, that is, towards the outside of the de-
vice.

[0061] Asiillustrated, each section of the sheet 10 may
comprise reinforcement bars 12 mounted on it. The re-
inforcement bars 12 can extend substantially for the en-
tire width of the section, that is to say, the reinforcement
bars 12 may have a width substantially equal to the width
of the section on which they are mounted. The reinforce-
ment bars 12 of acertain section 10a are ata same height
with respect to the reinforcement bars 12 of the adjacent
sections of sheet 10, for example 10a and 10d, so as to
have a continuity of reinforcement bars 12 between one
section of sheet 10 and the next. The joints 14 may there-
fore be configured for connecting, for example directly,
pairs of reinforcement bars 12 belonging to adjacent sec-
tions, for example 10c, 10d, which are atthe same height.
[0062] When the bellows 1 is mounted on the lifting
device, the joints 14 and the coupling elements 120 to
which the joints 14 are coupled may be at corners of the
lifting device, that is, at meeting points between adjacent
sides of the device.

[0063] According to one or more embodiments, the re-
inforcement bars 12 may be mounted on the sheet 10
for example through a plurality of fixing elements 16 con-
figured to hold in position the plurality of reinforcement
bars 12 on the sheet 10. The fixing elements 16 may
comprise mechanical coupling elements or a glue. In ad-
dition or alternatively, the reinforcement bars 12 may be
heat-sealed on the sheet 10.

[0064] According to an aspect, the points of contact
between the reinforcement bars 12 and the sheet 10 can
define elements 18 for stiffening the sheet 10, such that
the sheet 10 has a predetermined shape during the clos-
ing (that is, retraction) and opening (that is, extension)
movements of the sheet 10 due to vertical movements
of the lifting device. According to this embodiment, the
opening and closing movements are similar to those de-
scribed with reference to Figures 1 to 15.

[0065] Figure 18 shows the bellows 1 when itis in the
closed position and partly mounted, suitable for transport.
During transport, the sides of the bellows 1 can be trans-
ported in pairs and can be folded in such a way that the
reinforcement bars 12 of the two sides 10c, 10d of the
bellows 1 extend in a parallel direction.

[0066] Forexample, the transport of the bellows 1 may
occur with the bellows 1 being divided into two portions
each consisting of a pair of sides of the bellows 1 joined
to each other by joints 14. In particular, the pairs of sides
may be positioned during transport with the reinforce-
ment bars 12 parallel. One or more embodiments may
refer to a method for transporting a bellows 1 for lifting
devices according to one or more embodiments. The
method may comprise:

- providing afirst pair of sections, for example 10a and
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10d of the sheet 10 and a plurality of reinforcement
bars 12 mounted on the first pair of sections 10a-
10d of the sheet 10, the reinforcement bars 12
mounted on a section being coupled to the reinforce-
ment bars 12 of the other section by means of a
plurality of joints 14,

- providing a second pair of sections 10c and 10d of
the sheet 10 and a plurality of reinforcement bars 12
mounted on the second pair of sections 10b-10c of
the sheet 10, the reinforcement bars 12 mounted on
a section being coupled to the reinforcement bars
12 of the other section by means of a plurality of
joints 14,

- rotating the reinforcement bars 12 about an axis of
rotation X defined by the joints 14 carrying all the
reinforcement bars 12 of the first and the second pair
of sections 10a-10d, 10b-10c substantially parallel
to each other, and

- optionally, linking together the sides of the first pair
and the sides of the second pair and/or linking to-
gether the first pair and the second pair.

[0067] During installation, the method may comprise:

- disconnecting the first pair of sides and the second
pair of sides,

- rotating the reinforcement bars and bringing the re-
inforcement bars 12 belonging to the first and the
second pair of sections 10a-10d, 10b-10c at right
angles to each other,

- positioning the first pair of sections at the second
pair of sections, with elements 120 for coupling the
reinforcement bars 12 of the first pair of sections,
free from connections with joints 14, positioned at
least partly superposed on coupling elements 120
of the reinforcement bars 12 of the second pair of
sections, free from connections with joints 14, and

- couplingthefreereinforcementbars 12 atleast partly
superposed of the first and the second pair 10a-10d
and 10b-10c using a plurality of joints 14.

[0068] Advantageously, under equal conditions of di-
mensions of the bellows once mounted on the lifting de-
vice, the transporting of the folded bellows occupies less
space than a transporting package of a prior art bellows.
Advantageously, the bellows according to the invention
is modular, and the various components may be replaced
without having to change the entire bellows, in the case
of damage. Prior art bellows are monolithic and must be
replaced completely evenif only part of them is damaged.

Claims

1. Abellows (1) for a vertical lifting device, the bellows
(1) comprising:

- a sheet (10) divided into a plurality of sections
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(10a, 10b, 10c, 10d) having respective widths,
- a plurality of reinforcement bars (12), the rein-
forcement bars (12) being mounted on each of
the above-mentioned sections (10a, 10b, 10c,
10d) of the sheet (10) and configured for rein-
forcing the cross-section of the sheet (10) on
which they are mounted, and

- a plurality of connecting joints (14), each joint
(14) being configured for connecting together a
pair of the reinforcement bars (12) belonging to
adjacent sections of said sheet (10).

The bellows (1) according to claim 1, wherein each
joint (14) is flexible and/or comprises a central por-
tion (14a), configured for folding and extending, and
lateral portions (14b), configured for coupling to the
reinforcement bars (12), such that for each flexible
joint(14), when the bellows (1) is coupled to the lifting
device, the central portion (14a) is folded at right an-
gles and the reinforcement bars (12) connected to
the lateral portions (14b) extend in a mutually per-
pendicular direction.

The bellows (1) according to claim 2, wherein the
reinforcement bars (12) are hollow atthe lateral ends
and the lateral portions (14b) of the flexible joints
(14) are configured to be inserted inside said lateral
ends.

The bellows (1) according to claim 1, wherein the
reinforcement bars (12) comprise segments having,
at opposite lateral ends, coupling elements (120) for
coupling with the connecting joint (14).

The bellows (1) according to claim 4, wherein the
coupling elements (120) have a shape tapered away
from the reinforcement bars (12) and towards a cen-
tral portion of the reinforcement bars (12).

The bellows according to claim 4 or 5, wherein the
coupling elements (120) comprise portions project-
ing from the reinforcement bars (12) configured for
superposing at least partly with coupling elements
(120) of adjacent reinforcement bars (12).

The bellows (1) according to any one of claims 4 to
6, wherein the coupling elements (120) comprise
through holes (122) and wherein the connecting joint
(14) comprises a pin, the pin being configured for
inserting inside the through holes (122) of coupling
elements (120) of adjacent reinforcement bars (12).

The bellows (1) according to any one of the preced-
ing claims, wherein:

- the reinforcement bars (12) are mounted along
the sheet (10) at different heights, spaced from
each other by a predetermined distance (d1)
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along the vertical direction (Y), and/or

- the reinforcement bars (12) are mounted on a
first side of the sheet (10), with a second side of
the sheet (10), opposite the first side, without
reinforcement bars (12), and/or

- the reinforcement bars (12) mounted on a first
section of sheet (10) are at the same height as
reinforcement bars (12) mounted on sections of
sheet (10) adjacent to the first section and the
joints (14) are configured for connecting pairs of
reinforcement bars (12) belonging to adjacent
sections of said sheet (10) which are atthe same
height.

The bellows (1) according to any one of the preced-
ing claims, comprising a plurality of fixing elements
(16) configured to hold in position the plurality of re-
inforcement bars (12) on the sheet (10), each fixing
element (16) preferably comprising a glue or me-
chanical coupling elements.

The bellows (1) according to any one of claims 4 to
9, wherein said reinforcement bars (12) are heat-
sealed to the respective section (10a, 10b, 10c, 10d)
of sheet (10).

The bellows (1) according to any one of claims 4 to
10, wherein points of contact between the reinforce-
ment bars (12) and the sheet (10) define elements
(18) for stiffening the sheet (10), such that the sheet
(10) has a predetermined shape during the move-
ments of the bellows (1).

A lifting device, comprising:

- lifting means (2),

- a first rigid frame (3) and a second rigid frame
(4), coupled to the lifting means (2), with the first
rigid frame facing towards the ground,

- a supporting plate (5) coupled to the second
rigid frame (4), and

- a bellows (1) according to any one of the pre-
ceding claims, wherein said bellows comprises
a first end and a second end coupled, respec-
tively, to thefirstrigid frame (3) and to the second
rigid frame (4).

A method for transporting a bellows (1) for connect-
ing devices according to any one of the preceding
claims, the method comprising the steps of:

- providing a first pair of sections (10a-10d) of
the sheet (10) and a plurality of reinforcement
bars (12) mounted on the first pair of sections
(10b-10c), the reinforcement bars (12) mounted
on a section being coupled to the reinforcement
bars (12) of the other section by means of a plu-
rality of joints (14),
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14.

15.

- providing a second pair of sections (10b-10c)
of the sheet (10) and a plurality of reinforcement
bars (12) mounted on the second pair of sections
(10b-10c), the reinforcement bars (12) mounted
on a section being coupled to the reinforcement
bars (12) of the other section by means of a plu-
rality of joints (14),

- rotating the reinforcement bars (12) of the first
(10a-10d) and of the second (10b-10c) pair of
sections about an axis of rotation (X) defined by
the joints (14), carrying all the reinforcement
bars (12) of the first (10a-10d) and of the second
(10b-10c) pair of sections substantially parallel
to each other.

The method according to claim 13, comprising the
step of linking together the sides of the first pair (10a-
10d) and the sides of the second pair (10b-10c)
and/or linking together the first pair (10a-10d) and
the second pair. (10b-10c).

The method according to claim 13 or 14, comprising
the steps of:

- disconnecting the first pair of sides (10a-10d)
and the second pair of sides (10b-10c),

- rotating the reinforcement bars (12) about the
axis of rotation (X) and bringing the reinforce-
ment bars (12) of the first (10a-10d) and second
(10b-10c) pair at right angles to each other,

- positioning the first pair of sections (10a-10d)
at the second pair of sections (10b-10c), with
elements (120) for coupling the reinforcement
bars (12) of the first pair of sections (10a-10d),
free from connections with joints (14), being po-
sitioned at least partly superposed on coupling
elements (120) of the reinforcement bars (12)
of the second pair of sections (10b-10c), free
from connections with joints (14), and

- coupling the at least partly superposed rein-
forcement bars (12) of the first pair (10a-10d)
and second pair (10b-10c) using a plurality of
joints (14).
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