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(57) Abréegée/Abstract:
A load lifting device comprises a lower structure (2), an upper structure (3) movable with respect to the lower structure between a

lowered position and a raised position, a scissors-like pantograph, comprising at least two arms (5, 6) mutually articulated
according to a X-shape, connecting the upper structure (3) to the lower structure (2), and an actuator device (19) controlling the
position of a connecting element (22) which connects the actuator (19) to one arm (5) of the pantograph and having a cam-
following element (26) cooperating with a fixed cam (28). The actuator (19) Is articulated to the connecting element (22) around an
axis (21) which Is located below the articulation axis (23) of the connecting element (22) to the arm (5) of the pantograph, in such a
way that, when the actuator (19) Is activated to cause the lifting movement of the device, the connecting element (22) acts as a
pushing strut subjected substantially to compression between the cam (28) and said articulated arm (5). Preferably the actuator
(19) comprises a hoist device with a belt, chord or chain engaging a number of pulleys.
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ABSTRACT

A load lifting device comprises a lower structure
(2), an upper structure (3) movable with respect to the
lower structure between a lowered position and a ralsed
position, a scissors-like pantograph, comprising at
least two arms (5, 6) mutually articulated according to
a X-shape, connecting the upper structure (3) to the
lower structure (2), and an actuator device (19)
controlling the position of a connecting element (22)
which connects the actuator (19) to one arm (5) of the
pantograph and having a cam-following element (26)
cooperating with a fixed cam (28). The actuator (19) is
articulated to the connecting element (22) around an

axig (21) which is located below the articulation axis

"

(23) of the connecting element (22) to the arm (5) of
the pantograph, in such a way that, when the actuator
(19) is activated to cause the lifting movement of the
device, the connecting element (22) acts as a pushing
strut subjected substantially to compression between
the cam (28) and said articulated arm (5). Preferably
the actuator (19) comprises a hoist device with a belt,
chord or chain engaging a number of pulleys.

(Figure 1)
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“Load lifting device”

The present invention relates to a lifting device
of the type comprising:

- a lower structure,

- an upper structure movable with respect to the
lowexr structure between a lowered position and a raised
position,

- a linkage connecting the upper structure to the
lower structure and including at least one articulated
arm,

- an actuator operatively interposed between the

lower structure and the 1linkage, for controlling the
movements of the upper structure between 1ts lowered
position and 1ts railsed position,

- a connecting element between the actuator and

the linkage, said connecting element being articulated
to said arm of the linkage and being provided with a
cam-follower element cooperating with a fixed cam.

A device of the above indicated type is disclosed
in JP 2000 238396.

The 1invention relates 1in particular to a lifting
table with a pantograph linkage of the scissors-type.

As 1s known, pantograph-type lifting tables enable

a movable frame (or platform) to be moved from the

lowered position to the raised position while keeping
it horizontal, even 1in case of an off-line mass.
Basically, these pantograph-type lifting tables include
a fixed base frame, with means for anchoring it to the
floor, a movable frame for receiving the articles to be
moved and four arms coupled to each other, i1in a
scissors fasnion, so as to provide a pantograph-type
linkage, which is moved by suitable lifting means.

The lifting table device i1is shaped so as to occupy

—

the volume of a parallelepiped defined by the two sides
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of the movable table, whereas its height wvaries from a
minimum value, when the 1lifting table 1s c¢losed
(platform in the lowered position) up to a maximum
value, when the table is opened (platform in 1ts raised
position). The pantograph-type 1lifting tables are
particularly useful for automation of large
manufacturing processes, also in case of heavy masses
to be handled.

The lifting means may be of many types, depending
upon the needs and the required forces; for instance,
hydraulic cylinders, electric c¢ylinders, motor and
reduction gear units with associated transmissilions can

be used.

Pantograph-type lifting tables are highly flexible

and can be used both as lifting means, or as presses oOr
as pushing devices. Lifting tables, however, have a
huge drawback, which is implicit in their own way of
operating. Indeed, due to the specific configuration ot
their linkage, at the beginning of the lifting phase,
starting from the closed condition o©f the pantograph
linkage, the vertical movement 1s hindered by a number
of unfavourable leverages, so that the force reguired
for 1lifting 1s much greater than the weight to Dbe
lifted and 1s wvariable throughout the entire movement.
In particular, when the pantograph-type table 1s in 1ts
lowered (closed) position, 1f 1t has to be lifted by a
lifting device operating under the table, during the
first lifting step forces that are at least tree or
four times higher with respect to the actual weight to
be moved vertically should be applied. It 1is evident
therefore that there is an interest 1n developing a
1ifting device able to exploit all the potential
advantages offered by the pantograph 1lifting tables,

while overcoming the above menticned drawback.

The above mentioned JP 2000 238996 solves the
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problem only partially, due to the provision of a fixed

cam cooperating with a cam-Ifollowing element carried by
the above mentioned connecting element which connects

the 1lifting device to the 1linkage. However, the

arrangement shown in this document i1s not satisfactory,
in particular because the above mentioned connecting
element is subjected to a deflecting force during the
lifting movement and therefore 1s not able to transmit
the force applied by the actuator with a high
efficiency.

The object of the present invention 1s that of
providing a lifting device of the type indicated at the
beginning of the present description which 1s able to
overcome the above mentioned drawbacks of the prior art
and which in particular 1s able to exploit the force
applied by the actuator with a great efficiency in
order to obtain the lifting movement of the device.

A further object of the invention 1s that of
providing a device of the above 1indicated type wnhich
has a relatively simple structure.

In view of achieving these and further objects,
the invention provides a lifting device having all the
features which have been indicated at the beginning of
the present description and further characterised that
the above mentioned actuator 1s articulated to said
connecting element around an axis which 1s always
located below the axis of articulation between the
connecting element and the articulated arm, in such a
way that, when the actuator 1s activated to cause a
lifting movement of the device, the said connecting
element acts as a pushing strut subjected substantially
to compression between the cam and said articulated arm
of the linkage.

The structure and arrangement described 1i1n the

foregoing actually solve the problem of transmitting
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the force applied by the actuator efficiently 1n order
to obtain the lifting movement of the device.

In a prefterred embodiment, said actuator 1is
arranged so as to operate with a pulling action during
lifting of the device, thus causing a raising movement

of the cam-following element along the cam. However, a

variant 1s not excluded 1in which the actuator 1s
arranged to operate with a pushing action during
l1ifting of the device.

Also 1n the case of the above mentioned preferred
embodiment, the linkage ©of the device 1s a sCcl1s8sors-
type pantograph, comprising at least two =hauls
articulated to each other according to a X-shape, with
two upper ends and two lower ends Trespectively

connected to the upper structure and the lower

structure, said upper ends and said lower ends being
guided on said upper structure and said lower structure
so that they are movable relative to each other along
two parallel horizontal directions, the lower end of
one of said arms being pivotally connected to the lower
structure around a fixed axis.

Two pairs of articulated arms of the above
described type are preferably used, which are parallel

to each other and arranged side by side.

The above mentioned pushing strut has a head
articulated to an arm of the pantograph and a Ioot
pivotally connected to said actuator. Also in the case
of the preferred embodiment, the cam-following element
is a roller freely rotatably mounted on the pushing
strut. Also preferably, the actuator 1is pivotally
connected to the pushing strut around an axis
coincident with, or adiacent to, the axis of the cam-
following roller.

A further particularly preferred feature of the

invention lies 1in that the cam cooperating with the
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cam-following element carried by said pushing strut has
a cam surface configured with a profile such as to keep
the force required from the actuator substantially
constant during the entire lifting stage. This feature
is particularly important 1in order to efficiently
exploit the actuator. The actuator may be of any type,
for example it can include an electric motor connected
to a screw-and-nut system, preferably of the ball
recirculation type, or a unit comprising an electric
motor and a rack driven by the electric motor, or also
a hydraulic cylinder. In the preferred embodiment, 1t
is constituted by a hoist system of the type using a
belt, a chord or a chain.

Further features and advantages of the invention

will become apparent from the description which follows

with reference to the annexed drawings, given purely by
way of non limiting example, in which:
- figure 1 1s a side elevational view oI a

preferred embodiment of the lifting device accoxding to

the invention, shown 1in an opened condition (platform
in the raised position),
- figure 2 shows a side elevational of view of the

device of figure 1 1in a closed condition (platform in

the lowered position),

- figure 3 18 a plan view, 1n a cross section
taken along line III-III of figure 2, of the device of
figures 1, 2,

- figure 4 1s a front end view and in cross-
section of the device of figures 1-3, shown 1in an
opened condition (platform 1n the raised position)
along lines IV L and IV R of figure 1 (with reference
to the left-hand part and the right-hand part of figure
4) ,

- figure 5 1s a side view at an enlarged scaie of

the actuating device forming part of the device
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according to the invention,

- figure 6 (A-B) shows an array of pantograph-type
lifting devices, synchronised with each other,
respectively in a side view and in a plan view, and

-~ figure 7 (A-B} shows a detail of a wvariant of
the actuating device comprising a connecting-rod-and-
crank linkage, 1n a side view and in a plan view.

In the drawings, reference numeral 1 generally
designates a 1lifting device of the type comprising a
scissors-like linkage. Device 1 comprises a lower

structure 2 and an upper structure 3 in form of a table

or platform movable with respect to the lower structure
2 between a raised position, shown 1in figure 1, and a
lowered position, shown in figure 2.

Table 3 1s connected to the base structure 2 by

means of a scissors-like linkage 4 which comprises two

palxrs of arms articulated to each other according to an
X-shape and arranged 1n two vertical, parallel and
spaced apart planes. Each pair of articulated arms
comprises an arm 5 and an arm 6 articulated to each
other around a horizontal axis 7. The arms 5 of the two
palirs of articulated arms are arranged 1inside the two

arms 6, as shown in figure 4.

p—

BEach of the two inner arms 5 has one of its ends
articulated to the base structure 2 around an axis 8
which is horizontal and parallel to axis 7, by means of

an articulation pin 9, visible in the left lower part

J

of figure 4. Each of the outer arms 6, on 1ts turn, has
one end articulated to the structure of the platform 3
around an axis 10 parallel to axes 7, 8, by means of an
articulation pin 11 carried by the structure of table
3. Finally, the end of each i1nner arm 5 opposite to
articulation 8 and the end of each ocuter arm 6 opposite
to articulation 10 support rollers 12 and 13 (figure 4)

freely rotatable on pins 14, 15 (having axes 1l2a and
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13a) respectively fixed to the arm 5 and the arm 6 and
are guided on cooperating tracks 16, 17 carried by the
table 3 and the base structure 2. Due to this
arrangement, the ends of arms 5, 6 connected to table 3
and the ends of arms 5, 6 connected to the base
structure 2 are movable relative to each other along
two parallel horizontal planes, so as to ensure that
the horizontal arrangement of table 3 1is maintained
during the entire raising or lowering movement of the
table.

In figure 4, there are also visible articulation
pins 18 by which arms S5, 6 are mutually articulated
around axis 7. All the above mentioned articulations
make preferably use of roller or ball bearings.

The movement of linkage 4 between the lowered
condition and the railsed condition 1s controlled by an
actuator unit generally designated by reference numeral
19,

As already speciflied in the foregoing, the
actuator unit may be of any known type, but in the case
of the preferred embodiment shown herein it comprises a
hoist device with a belt engaged on pulleys.

The specific arrangement and the operation of the
embodiment of the actuator 19 which 1is shown in the

drawings will be described in detail in the following.

1

being, it will be sufficient to consider

For the time
that the actuator unit 19 has one end pivotally mounted
around an axis 20 parallel to axes 7, 8, 10 on the base
structure 2 and the opposite end pivotally connected

around an axis 21 to a connecting element 22 which

connects the actuator unit 19 to the 1linkage 4. The
connecting element 22 has one end articulated around an
axis 23 parallel to axes 7, 8, 10 on the inner arms 65
of the two pairs of articulated arms of the linkage 4.

In figure 4 therxe 1s vislble the articulation pin 24
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which 1s supported by the structure of the connecting
element 22 and 1s rotatably mounted at 1ts ends withiln
the two 1inner arms 5. At the opposite end, the
connecting element 22 has a fork shape, with a pair of
brackets to which there 1s fixed a pin 25 on which a
cam-following roller 26 1i1s freely rotatably mounted. In
the preferred embodiment shown hereln, the axis of the
cam-following roller 18 coincident with the
articulation axis 21 of the actuator unit 19 on the
connecting element 22.

The cam-following rollexr 26 cooperates with a cam
surface 27 of a cam element 28 fixed to the base
structure 2. The arrangement 1s such that the cam
surface 27 causes a ralising wmovement of the cam-
following roller 26 when the distance between this
roller 26 and the fixed axis 20 on which the actuator
unit 19 is articulated i1s decreased, by activating the
actuator unit 19.

As 1s shown, 1in any operating condition of the
device, the axis 21 of articulation of the actuator
unit 19 to the connecting element 22 1s located below
the axis 23 of articulation of the connecting element
22 to the inner arms 5.

Therefore, when the actuator unit 19 1s shortened
to cause a raising movement of the device, the cam-
following roller 26 is compelled to raise along the cam
surface 27 and the connecting element 22 acts as a
pushing strut, undergoling substantially to compression
between the roller 26 and the articulation 23 to the
articulated arm 5, so as to transform the pulling force
applied by the actuator unit 19 into a force causing
lifting of the device. Conversely, when the actuator
unit 19 1s elongated, the cam-following roller 26 goes
down along the cam surface 27 and the device 1is lowered

in a controlled way, the weight of the upper table 3
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and the Jload which may be present thereon being

transformed into a compression force acting on the

connecting element 22, which again acts as a strut.

Also 1in the case of the preferred embodiment, the
geometry of the cam surface 27 1s predetermined so that
the force which the actuator unit 19 must exert is
substantially constant along the entire movement of the
lifting device between 1ts lowered position and its
ralsed position.

With reference to the preferred embodiment of the
which

the axis 20 of articulation of the

actuator unit 19, 1s +visible particularly in

figures 3 and 5,

actuator unit to the base structure 2 1is
shatft 29

base

defined by a
(figure 3) which 1is rotatably supported by the
The shaft 29 1is

by means of a transmission unit 31.

structure 2.

rotated by an
electric motor 30,
In the gpecific case which 1s illustrated, the actuator
unit 1is composed of two belt-type hoist devices which
are 1identical and arranged side by side. Obviously the
number of actuating systems which can be used may be
any, as a function of the value of the masses to be
moved.

In the 1llustrated example, on the shaft 29 there
are fixedly mounted two drums 30 on each of which there

18 fixed one end of a belt 31. Each belt 31 is wound in

more turns around the respective drum 30, which is

arranged to recelve the entire length of the belt 31
which 1s necessary for the entire lifting movement.
On the shaft 29 there 1s pivotally mounted a

support structure 32 (figure 5) which supports a pair

of freely rotatable pulleys 33 and a shaft 34 to which
the two opposite ends of the two belts 31 are fixed.
The actuator unit further comprises a second structure
35 1independent from structure 32, which is pivotally

mounted around axis 21 on the pin 25 carried by the
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connecting element 22. The  structure 35 freely
rotatably supports pairs of pulleys 36 and 37. The two
structures 32, 35 pivotally mounted on the Dbase

structure 2 and the connecting element 22 are separated

from each other but connected to each other and kept
aligned with each other by the belts 31 which are wound
in many turns around the pulleyé 30, 36, 33 and 37 1n
the way which i1s described in the following. The flat
belts 31, coming out tangentially from drums 30, are
each wound by 180 degrees on pulley 36 which 1s freely
rotatably mounted by rolling bearings on structure 35
around axis 36a. Each belt 31 1s wound by 180 degrees
on a pulley 33 which also 1s freely rotatably mounted

by means of rolling bearings on a structure 32, around

an axis 33a. Each belt 31 1s then wound by 180 degrees

on the respective pulley 36, which alsc 1s freely

rotatably mounted by means of rolling Dbearings on

structure 35, around an axis 37a. Finally, each belt 31
extends towards shaft 34 which acts as anchoring member
for the belt end and as a belt take-up member, on which
the belt i1is fixed by means of a pressure pad (not
shown) . The anchoring member 34 1is a shaft to which one
end of each belt 31 is anchored, this shaft being
rotatable in order to put each belt undexr tension by
winding the belt thereon. The rotation of shaft 34 can
be driven by a torgue wrench (not shown).

Starting from the lowered condition of table 3, a
clockwise rotation (with reference to figure 5) of
drums 30 causes winding thereon of the two belts 31,
and as a result, a relative movement of the two end

axes 20, 21 of the actuator unit 19 towards each other.

During this stage, the tension 1mparted to the belts by
winding thereof on drums 30 keeps the two structures
32, 35 constantly aligned with each other, whereas they

are moved towards eachh other due to the tension of the
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belts. As already discussed, the shortening of the
actuator unit 19 causes the raising movement of the
cam-following roller 26 on the cam surface 27 and the
resulting movement of 1linkage 4 towards the raised
condition, due to the action of the connecting element
22 acting as a pushing strut. The use of many pulleys
on which the belts are wound 1s eguivalent to a
conventional pulley 1lifting system which enables a
reduction of the torque which must be i1mparted by the
motor 1n order to cause lifting of a locad. At the same
time, as already 1llustrated, the cam surface 27 1s
preferably shaped so that the table and the mass
thereon can be lifted through the application of a
substantially constant torgue by the motor.

In the lowering stage, 1t 1s the weight of the
table 3 and the mass carried thereon which 1is
discharged through the connecting element 22 on the
cam-following roller 26, thus tending to cause an
elongation of the actuator unit 19 which Kkeeps the
belts constantly in tension and maintain the two

structures 32 and 35 of the actuator unit 19 aligned

with each other.

With reference to figure 6, the device according
to the i1nvention can be connected and synchronised with
a plurality of similar devices through mechanical
connections 1n series, as shown in figure 6. In the
illustrated example, the synchronisation is achieved by
connecting tie-rods 100 1interposed between adjacent
devices, so0 that only the device 1 at the beginning of
each row of devices 1s provided with an actuator 19.
Also the actuator units can have their shafts 29
mutually connected by shafts 200, so that only a single
motor unit 1s needed on each side of the array of

devices 1.

The +various devices connected in the above
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described way may have, 1in groups, the upper table in
common, in order to move large masses.

Figure 7 shows a variant 1n which the actuator
device 1s not in the form of a belt-type hoist as shown
in figure 5, but rather comprises a linkage including a

connecting rod 38 whose foot 3% 1s connected to the

foot of the connecting element 22 and 1s therefore ifree
to move along the profile of cam 28, whereas the head
40 of the connecting rod 38 1is hinged, with the aid of
a pair of rolling bearings, on an off-set pin of a
toothed wheel 41 driven by the motor shaft. This
solution, which is particularly indicated 1in the case
of reduced displacements, and also for movements ot

sinusoidal type, has the advantage of having a very

simple construction and therefore 1s particularly
advantageous 1in setting up the device and also in 1ts
malntenance.

Furthermore, in the case of the solution of figure
7, the presence of two dead centres of the crank
enables the two stop positions to be selected at said
dead centres, so that the linkage can be actuated by
the motor directly, with no need of an inverter, which
is 1instead preferably used 1n the case o0f the
previously described 1linkage. The connecting-rod-and-
crank mechanism, along with the cam and the connecting
element 22, provides for the possibility of driving
many different types of movements, such as movements at
constant speed, or with a triangular profile of the

speed variation, or with a trapezoidal profile of the

J

speed, etc.
As it 1s clearly apparent from the foregoing, the

preferred embodiment ©f the invention has the advantage

that the cam 1s shaped so as to insure that the effort
required for the motor remalns substantially constant

during the entire movement of the linkage. This result
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enables the use of a lifting motor having the same size

which would be used in case of a conventional 1ifting
device with simple vertical movement, where no
variation of the torgque of the motor is reguired during
the entire lifting movement.

Therefore, the device of the invention enables to
drive the movement of the pantograph linkage in the
same manner as 1s done 1in any lifting device with a
simple vertical wmovement with a rack-and-pinion
transmission or similaxr, thus ensuring the possibility
of wvery high accelerations and/or speeds and the
possibility to wvary at will the acceleration and/or

speed without 1mplying the use of a lifting motor of

larger size.

It i1is further to be noted that the above described
lifting device can be easily adapted also to linkages
which, in their closed position, are very low and flat
and characterised by reduced transverse dimensions. It
also provides for the possibility of a constant

movement at each step of the railising or lowering stage

and can be used to lift masses of any amount, with no

limitation.

Naturaily, while the principle of the invention

remalns the same, the details of construction and the
embodiments may widely vary with respect to what has
been described and illustrated purely by way of
example, without departing from the scope of the
present invention.

The example illustrated with reference to the
drawings annexed hereto has an actuator unit 19 which
operates with a pulling action 1in order to cause
lifting of the device. This way of operation comes from
that the cam surface 27 1s facing towards the opposite
side with respect to the articulated end 20 of the

actuator unit 19. Obviously, 1f the articulated end 20
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of the actuator unit is located on the left of cam 28,
with reference to figure 1, the actuator unit should

work with a pushing action in order to cause lifting ol

the device, the lifting movement corresponding to an

5 elongation of the actuator unait.
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CLAIMS

1. Lifting device, comprising:
- a lower structure (2),
- an upper structure (3) movable with respect to

the lower structure (2) between a lowered position and

a ralsed position,

- a linkage (4) connecting the upper structure (3)
to the lower structure (2), and i1ncluding at least one
articulated arm (5),

- an actuator (19) operatively interposed between
the lower structure (2) and the linkage (4), to drive

the movement of the upper structure (3) between 1its

lowered position and its ralsed position,
- a connecting element (22) between the actuator
(19) and the linkage (4), said connecting element (22)

being articulated to said arm (5) of the linkage (4)

and being provided with a cam-following element (26)
cooperating with a fixed cam (28),

characterised 1in that the actuator (19) is
pivotally connected to said connecting element (22)
around an axis (21) which 1s always located below the
articulation axis (23) between the connecting element
(22) and said articulated arm (5},

in such a way that, when the actuator (19) 1s
activated to cause a lifting movement of the device,
said connecting element (22) acts as a pushing strut
subjected substantially to compression between the cam
(28) and said articulated arm (5).

2. Device accoxding to claim 1, characterised 1in
that said actuator (19) i1s arranged to operate with a
pulling action during lifting of the device, by causing
a raising movement of the cam-following element (26)

aiong the cam (28).

3. Device according to claim 1, characterised 1in
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that said actuator (19) 1is arranged to operate with a
pushing action during the 1lifting movement of the
device, by causing a ralsing movement of the cam-
following element (26) along the cam (28).

4. Device according to claim 2, characterised 1in
that said linkage 1s a scisgors-like pantograph,
comprising at least two arms (5, 6) articulated to each
other according to a X-shape with two upper ends (10,
12) and two lower ends (8, 13) respectively connected
to the upper structure (3) and the lower structure (2),
said upper ends (10, 12) and said lower ends (8, 13)
being guided on said upper structure (3) and on said
lower structure (2) so that they are movable relative
to each other along two parallel horizontal directions,
the lower end (8) of one of said arms (5) beiling
pivotally connected to the lower structure (2) around a
fixed axis (8).

5.

p—|

Device according to claim 4, characterised in
that said pushing strut (22) has a head articulated to
one arm (5) of the pantograph and a foot pivotally
connected to said actuator (19).

6. Device according to claim 5, characterised 1in
that said cam-following element 1is constituted by a
roller (26) freely rotatably mounted on said pushing
strut (22) .

7. Device according to claim 6, characterised in
that said actuator (19) 1is pivotally connected to said
pushing strut (22) around an axis (21) coincident with,
or adjacent to, the axis of said cam-following roller
(26) .

8. Device according to claim 1, characterised 1in
that said cam (28) has a cam surface (27) configured
with a predetermined profile so as to keep the force
which  must be applied by  the actuator (19)

substantially constant during the entire movement of
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the lifting device.

9. Device according to claim 7, characterised in
that the scissors-like pantograph comprises two pairs
of arms (5, 6) articulated to each other according to a
X-shape and in that said pushing strut (22) 1is
articulated to the inner arms (5) by means of a central

articulation pin (24).

10. Device according to claim 8, characterised 1in
that said pushing strut (22) has a structure with a
fork-shaped end including two brackets c¢onnected to
each other by a pin (25) on which said cam-following
roller (27) is freely rotatably mounted.

11. Device according to claim 1, characterised in
that the actuator (19) 1s selected among an actuator
unit including an electric motor connected to a screw-
and-nut system, preferably with ball recirculation, a
unit comprising an electric motor and a rack driven by
the electric motor, a hydraulic c¢ylinder, a unit
including a motor and reducing unit and a connecting-
rod-and-crank mechanlism, or ‘a hoist device using a
belt, chord or chain.

12. Device according to claim 1, characterised 1in
that the actuator comprises a hoist device using a
belt, chord or chain and including a number of pulleys
on which said belt, chord or chain i1s engaged.

13. Device according to claim 12, characterised 1in
that said hoist device comprises a first structure (32)
pivotally mounted around a fixed axis (20) on the lowex
structure (2), a second structure (35) pivotally
mounted on said pushing strut (22), a number of pulleys
(33, 34, 36, 37) freely rotatably mounted on said first
structure (32) and said second structure (35) and at
least one belt, chord or chain (31) having one end
connected to a winding drum (30) carried by said first

structure (32) and engaged around at least one freely
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rotatable pulley (36, 37) carried by said second

structure (35) and at least one freely rotatable pulley
(33) carried by said first structure (32) and having
the opposite end anchored to a tensioning element (34)
carried by said first structure (32), said actuator
further comprising motor means for driving the rotation
of said winding drum (30).

14. Device according to claim 13, characterised 1in
that 1t comprises a plurality of hoist devices arranged

side by side and operating 1n synchronism.
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