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(54) LIFTING SYSTEM

(57) A lift (1) for loads that comprises a lifting group
(10) and a generator group (20). The lifting group (10)
comprises: a rotating drum (11); a lifting cable (13) as-
sociated with the drum (11), and an electric motor (15)
operatively connected to the rotating drum (11) to impart
a rotation on it. The generator group (20) comprises an

endothermic engine (21) and an energy converter (23)
operatively connected to the endothermic engine (21).
Advantageously, the energy converter (23) of the gener-
ator group (20) is operatively coupled with the electric
motor (15) of the lifting group (10) to supply electrical
energy to it.
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Description

TECHNICAL FIELD

[0001] The present invention concerns the field of ma-
chines for moving loads. In greater detail, the solution in
accordance with the embodiments of the present inven-
tion refers to a lift for moving loads and a lifting system
comprising the same.

PRIOR ART

[0002] As known, lifts are widely used, in particular in
the field of building, for transferring heavy loads to differ-
ent heights.
[0003] Lifts generally comprise a rotating drum around
which a cable is wound or unwound, at a free end of
which the load to be lifted (or lowered) is fixed. The ro-
tating drum is actuated by an electric motor. Consequent-
ly, the possibility of operating a lift depends on the avail-
ability of an adequate electricity source close by.
[0004] Unfortunately, in worksite areas access points
to the electrical mains are often unavailable, for example
the supply of energy can be suspended in the work area
or the electrical mains does not reach the work area. In
addition, the generator sets normally used are not easy
to transport and position at great heights, like for example
upper floors of a building under construction. In the tech-
nical field, in order to overcome such a drawback, lifts
have been proposed comprising an internal combustion
or endothermic engine, as an alternative to the electric
motor. The endothermic engine of these lifts is usually
actuated through levers, handles and/or buttons, provid-
ed on the endothermic engine or connected to it. This
configuration reduces practicality and simplicity of use,
since an operator must be located close to the lift to be
able to actuate it, a situation that complicates the lifting
of bulky loads. Moreover, lifts are mounted projecting
from a building or other construction, usually at great
heights, therefore the operator actuates the lift in a con-
dition of low safety.
[0005] A purpose of the present invention is to over-
come the aforementioned drawbacks of the prior art, with
a simple, rational and low-cost solution. Such purposes
are accomplished by the characteristics of the invention
given in the independent claim. The dependent claims
outline preferred and/or particularly advantageous as-
pects of the invention.

SUMMARY OF THE INVENTION

[0006] The invention, particularly, provides a lift for
loads comprising a lifting group and a generator group.
The lifting group comprises: a rotating drum, a lifting cable
associated with the drum, and an electric motor opera-
tively connected to the rotating drum to impart a rotation
on it. The generator group comprises an endothermic
engine and an energy converter operatively connected

to the endothermic engine. Advantageously, the energy
converter of the generator group is operatively coupled
with the electric motor of the lifting group to supply elec-
trical energy to it.
[0007] Thanks to such a solution, the lift can operate
completely independently from the presence of an elec-
trical energy source in the area of use.
[0008] In an embodiment, the generator group further
comprises a fuel tank operatively connected to the en-
dothermic engine.
[0009] In this way, the generator group can supply
electrical energy converting the chemical energy stored
in the fuel contained in the tank. Moreover, the autonomy
of the lift can be controlled through a suitable selection
of the volume of the tank.
[0010] In an embodiment, the generator group further
comprises an inverter operatively connected to the en-
ergy converter and to the electric motor of the lifting
group.
[0011] Thanks to such a solution, it is possible to deliver
electrical energy by efficiently and reliably controlling one
or more electrical voltage and electrical current values
associated with the electrical energy.
[0012] In an embodiment, the lift further comprises a
control module operatively connected to the electric mo-
tor. Preferably, the control module comprises a user in-
terface.
[0013] In this way, the operation of the lift is easily con-
trolled by an operator.
[0014] In an embodiment, the inverter is coupled with
the control module to supply it with a voltage equal to or
less than 24 V.
[0015] Thanks to such a solution, the control module
is safe; in particular, the risk of an operator suffering an
electric shock is substantially zero.
[0016] In an embodiment, the lift further comprises a
support frame. Advantageously, the generator group and
the lifting group are fixed to the support frame.
[0017] In this way the generator group and the lifting
group can be moved as a single piece. This substantially
simplifies the use of the lift.
[0018] In an embodiment, the support frame comprises
a first portion connected to the lifting group and a second
portion connected to the generator group. Preferably, the
first portion and the second portion comprise a first cou-
pling element and a second coupling element, respec-
tively, suitable for coupling together.
[0019] Thanks to such a solution the lift is a modular
element adaptable to different usage methods and re-
quirements. In particular, the generator group can be
used and associated with the lifting group selectively. For
example, the lifting group can be used without the gen-
erator group where an electrical current source is
present, reducing the weight and bulk of the lift. Moreo-
ver, maintenance and/or repair operations can be carried
out more simply and without needing to move the entire
lift. Finally, the possibility of separating the generator
group from the lifting group simplifies the transportation
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and storage operations of the lift.
[0020] In an embodiment, the first coupling element
comprises a first tubular element in which the second
coupling element comprises a second tubular element.
Preferably, the second tubular element can be inserted
in the first tubular element.
[0021] Thanks to such a solution, the two portions of
the support frame are simple to make but, at the same
time, ensure a reliable coupling and a strong structure.
[0022] In an embodiment, the first coupling element
and the second coupling element comprise respective
mutual fixing elements.
[0023] Thanks to such a solution, it is possible to in-
crease reliability and safety of the coupling of the portions
of the support frame. In particular, the fixing elements
make it possible to lock the two portions of the support
frame in a coupled configuration against mechanical
stresses to which the lift is subjected during operation
and/or other occasional stresses, like impacts.
[0024] A further aspect of the invention provides a lift-
ing system comprising the aforementioned lift and a sus-
pension structure. The suspension structure in turn com-
prises a guide element. Moreover, the support frame fur-
ther comprises a moving element, which can be slidably
coupled with the guide element.
[0025] In this way a lifting system is obtained that is
equipped with the aforementioned advantages and,
moreover, such as to allow a simple movement of the lift.
Consequently, the lifting system makes it possible to
move loads along the path defined by the guide element
in addition to, or as an alternative to, the height move-
ment.
[0026] In an embodiment, the moving element com-
prises one selected among: a roller; a sliding block; a
belt; a chain, and a slide.
[0027] In an embodiment, the suspension structure fur-
ther comprises two or more elements for spacing from
the ground. Advantageously, the spacing elements have
a first end for resting on a surface and a second end,
opposite to the first end, coupled with the guide element.
[0028] Thanks to such a solution the resting structure
makes it possible to suspend the lift with respect to a
resting surface with a simple and stable structure.
[0029] In an embodiment, the moving element com-
prises a pair of idle rollers arranged opposite with respect
to a longitudinal axis of the first portion of the support
frame. Moreover, the guide element comprises a pair of
guides with C-shaped profile arranged symmetrically
with respect to a longitudinal axis of the suspension struc-
ture. Advantageously, each C-shaped guide is suitable
for receiving a respective idle roller of the moving element
while rolling. Thanks to such a solution it is possible to
easily move the lift even manually by applying a low force.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Further characteristics and advantages of the
invention will become clear from reading the following

description provided as an example and not for limiting
purposes, with the help of the figures illustrated in the
attached tables.

Figure 1 is an axonometric view of a lifting system
according to an embodiment of the present inven-
tion.
Figure 2 is an axonometric view of a lift according to
an embodiment of the present invention.
Figure 3 is an axonometric view of the generator
group mounted on a respective portion of the support
frame of the lift of Figure 2.
Figure 4 is a side view of the lift of Figure 2.
Figure 5 is a view from above of the lift of Figure 2.

BEST EMBODIMENT OF THE INVENTION

[0031] With particular reference to such figures, a lift
for loads according to an embodiment of the present in-
vention has been globally indicated with 1.
[0032] The lift 1 comprises a lifting group 10 and a gen-
erator group 20. Preferably, the lift also comprises a sup-
port frame 30, to which the generator group 10 and the
lifting group 20 are or can be fixed - as described in great-
er detail hereinafter.
[0033] The lifting group 10 comprises a rotating drum
11, a lifting cable 13 associated with the rotating drum
11, and an electric motor 15.
[0034] In the embodiment considered, the rotating
drum 11 has a reel-type structure suitable for receiving
the lifting cable 13 while it winds. Moreover, the rotating
drum 11 is axially coupled with the electric motor 15. In
other words, the rotating drum 11 is coupled, preferably
axially, with the shaft (not visible) of the electric motor 15
to be set in rotation by it.
[0035] The electric motor 15 comprises a motor block
151, a feeding block 153, equipped with a connector for
an electric cable, and, possibly, a reducing block 155
arranged between the motor block 151 and the rotating
drum 11. In this case, the rotating drum 11 is operatively
connected to the shaft of the electric motor 15 through
the reducing block 155.
[0036] The lifting cable 13 comprises a first end, which
is fixed to the rotating drum 11, and a second free end,
opposite the first end. An operative element 40, like a
hook or a basket, is preferably fixed to the second end
of the lifting cable 13. In addition, an end stop element
50, for example a disc-shaped element made of metal,
can be fixed close to the second end of the lifting cable 13.
[0037] Optionally, the lifting group 10 comprises an end
stop assembly 60 comprising a rod or lever 61 hinged to
the electric motor 15 and a ring 63 fixed to a first end of
the lever 61 itself. The lever 61 projects transversally to
the electric motor 15 towards the rotating drum 11 so
that, in operative position, the ring 63 is beneath the ro-
tating drum and crossed by the lifting cable 13. Moreover,
a second end of the lever 61 is operatively coupled with
a switch of the feeding block 153 of the electric motor 15.
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[0038] The generator group 20 comprises an endo-
thermic engine 21 and an energy converter 23 operative-
ly connected to the endothermic engine 21, so as to trans-
form the mechanical energy of the endothermic engine
21 into electrical energy. Preferably, the generator group
20 also comprises a fuel tank 25 operatively connected
to the endothermic engine 21. Advantageously, the en-
ergy converter 23 comprises a shaft (not illustrated) con-
nected to a corresponding shaft (not illustrated) of the
endothermic engine 21, possibly through a correspond-
ing reducer (not illustrated).
[0039] In the embodiment considered, the generator
group 20 further comprises an inverter 27 operatively
connected to the energy converter 23 and coupled, or
able to be coupled, with the electric motor 15 of the lifting
group 10. Preferably, the inverter 25 is coupled, or can
be coupled, with the feeding block 153 of the electric
motor 15. For example, the inverter 25 can be coupled
with the feeding block 153 through an electric cable (not
illustrated). In addition, the lift 1 can comprise a control
module (not illustrated), electrical or electronic, opera-
tively connected to the electric motor 15 and, possibly,
to the endothermic engine 21. Advantageously, the con-
trol module comprises a user interface, for example a
keypad. Preferably, the inverter 27 is coupled with the
control module to feed it with electrical energy; in partic-
ular, extremely ow voltage electrical energy, or ELV. For
example, the inverter 27 is configured to supply the con-
trol module with electrical energy at a voltage value equal
to or less than 24 V.
[0040] In an embodiment (not illustrated), the control
module, or at least the user interface, can be separated
from the lift 1, for example it comprises an (electrical)
connection cable of predetermined length or a radio fre-
quency transmission system. In this way, the operator
can actuate the lift a desired distance from it.
[0041] The support frame 30 comprises a first portion
31 connected to the lifting group 10 and a second portion
33 connected to the generator group 20.
[0042] In the embodiment considered, the first portion
30 of the support frame 31 comprises a body 311 with
an elongated shape extending longitudinally. In a pre-
ferred embodiment, the body 311 is a tubular element,
having a square section in the non-limiting example of
the figures. Preferably, the rotating drum 11 and the elec-
tric motor 15 are mounted along an axial direction of the
first portion so that the rotation axis of the rotating drum
11 and of the shaft of the electric motor 15 are parallel
to the longitudinal axis of the first portion 31 of the support
frame 30. The rotating drum 11 is fixed to the first portion
31 of the support frame 30 so as to rotate around its own
rotation axis. For example, the rotating drum 11 can be
hinged to a pair of brackets 313 arranged at opposite
sides of the rotating drum 11 and fixed to the first portion
31 of the support frame 30. The electric motor 15 can be
fixed directly - for example, through a body thereof - or
through other brackets 313 to the first portion 31 of the
support frame 30.

[0043] In addition, the first portion 31 of the support
frame 30 can comprise protective elements 315, like can-
opies - for example formed from curved plates - projecting
from opposite sides of the first portion 31 so as to at least
partially protect the rotating drum 11 and the electric mo-
tor 15 from contact with foreign bodies and/or atmospher-
ic agents (in particular rain).
[0044] The second portion 33 of the support frame 30
comprises a bearing element 331 and a connection ele-
ment 333.
[0045] The bearing element 331 of the second portion
33 is configured to support the generator group 20. Pref-
erably, the bearing element 331 comprises a support
base 335 suitable for receiving and/or allowing the at-
tachment of the endothermic engine 21 - with which the
tank 25 is coupled -, the energy converter 23 and the
inverter 27. Moreover, the bearing element 331 compris-
es a constraining portion 337 transversal to the resting
base 335 with a first end coupled with the resting base
and a second end, opposite the first, coupled with the
connection element 333. Preferably, the bearing element
331 also comprises a resting portion 339 - connected to
the resting base 335 and projecting from it in the opposite
direction with respect to the constraining portion 337 -
suitable for keeping the second portion 33 in a stable
position on a resting surface, at the same time keeping
the generator group 20 spaced from the surface itself.
[0046] For example, the bearing element 331 of the
second portion 33 comprises tubes and/or rods coupled
together.
[0047] Optionally, the bearing element 331 can be
equipped with a plate 70 suitable for defining a barrier -
for example to protect and/or prevent a contact by foreign
bodies at at least one part of the endothermic engine 21
and/or of the energy converter 23 and/or limiting the heat
dispersion from the endothermic engine 21 to the energy
converter 23 (and vice-versa).
[0048] The connection element 333 has an elongated
shape extending longitudinally. Preferably, the connec-
tion element 333 is coupled with the constraining portion
337 with its longitudinal (main) axis arranged transver-
sally with respect to a main axis of extension of the con-
straining portion 337.
[0049] In a preferred embodiment, the connection el-
ement 333 is a tubular element with section - square in
the non-limiting example of the figures - smaller than the
section of the body 311 of the first portion 31 of the frame
30. Advantageously, the section of the connection ele-
ment 333 is such as to allow the insertion, preferably
snug, thereof in the body 311 of the first portion 31 of the
support frame 30. In other words, the body 311 of the
first portion 31 and the connection element 333 of the
second portion 33 operate as a first coupling element
and a second coupling element, respectively, suitable for
coupling together.
[0050] In a preferred embodiment, the body 311 and
the connection element 333 each comprise fixing ele-
ments suitable for ensuring mutual fixing. In the illustrated
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embodiment the body 311 and the connection element
333 comprise through holes, four in the example consid-
ered. The through holes are formed so as to define (two)
pairs of through holes coaxial and transversal to the lon-
gitudinal axes of the body 311 and of the connection el-
ement 333. Moreover, each pair of holes of the body 311
is coaxial to a corresponding pair of holes of the connec-
tion element 333, when the connection element 333 is
inserted in the body 311. In this way it is possible to keep
the body 311 and the connection element 333 firmly cou-
pled through a joining element like a bolt 80. For example,
a screw of the bolt 80 is slotted in the aligned pairs of
through holes and the nut is fixed to a (threaded) free
end of the screw.
[0051] In the embodiment considered, the support
frame 30 comprises one or more moving elements 90,
two in the example considered, to allow a sliding coupling
with the suspension structure. Preferably, the moving el-
ements 90 comprise one or more among: a roller; a slid-
ing block; a belt; a chain, and a slide. In the example
considered, every moving element 90 comprises a pair
of rollers, preferably idle, projecting from opposite sides
to the support frame 30 with respect to the longitudinal
axis thereof.
[0052] Preferably, the moving elements 90 are fixed to
the first portion 31 thereof, even more preferably on one
side of the first portion 31 opposite to the side to which
the lifting group 10 is fixed with respect to the longitudinal
axis of the first portion 31.
[0053] In an embodiment of the present invention, the
lift 1 can form part of a lifting system 100 comprising a
suspension structure 110 with which the support frame
30 of the lift can be associated, preferably in a sliding
manner. Once the frame 30 is associated with the sus-
pension structure 110, the latter keeps both the lifting
group 10 and the generator group 20 spaced from the
resting surface at a predetermined height.
[0054] In the embodiment considered, the suspension
structure 110 comprises one or more, for example two,
spacing elements 120, a guide element 130 and, prefer-
ably, a base element 140.
[0055] The spacing elements 120 have a first end for
resting on the resting surface and a second end, opposite
to the first end, coupled with the guide element 130. Pref-
erably, the spacing elements 120 are associated trans-
versal to the base portion 140 and, consequently, trans-
versal to the resting surface. For example, the spacing
elements 120 are shaped like an ’∩’ (i.e. an inverted U)
with a pair of resting ends facing towards the resting sur-
face and a distal curved portion with which the guide el-
ement 130 is coupled. Moreover, an additional element
125 for the distribution of the weight can be associated
with each spacing element 120. For example, the addi-
tional element 120 is also shaped like a ’∩’ but with re-
duced extension with respect to the spacing element 120
and is hinged to it at a predetermined height, for example
greater than half the extension of the spacing element
120 from the resting ends thereof.

[0056] The guide element 130 comprises a pair of
guides 135 arranged symmetrically with respect to a lon-
gitudinal axis of the suspension structure. In particular,
the guides 135 are sized so as to slidably receive the
moving elements 90 of the support frame 30. In the ex-
ample considered, the guides 135 have a C-shaped pro-
file suitable for receiving the rollers of the moving ele-
ments 90 and allowing the rolling thereof. Preferably, the
guides are fixed to the spacing elements 120 at a con-
cavity of the respective curved portions. The base ele-
ment 140, if provided, is suitable for coming into contact
with the resting surface. In the example considered, the
base portion 140 comprises (four) rods constrained to-
gether so as to define a parallelogram arrangement (in
plan), preferably rectangular. Advantageously, the rest-
ing ends of the spacing element 120 are coupled with
the base element 140 at the vertices thereof, so as to
obtain a support structure 110 that is particularly strong
and capable of supporting a great weight for example of
the order of one thousand kilograms (1000 Kg).
[0057] In light of what is described above, it will be clear
to those skilled in the art that the lifting group 10 coupled
with the first portion 31 of the support frame 30, the gen-
erator group 20 coupled with the second portion 33 of
the support frame 30, and the suspension structure 110
can be transported as separate elements and mounted
at the location of use. During mounting, the second por-
tion 33 is inserted in the first portion 31 that are thus fixed
together by means of the bolts 80 as described earlier.
The generator group 20 is electrically connected to the
lifting group 10. In particular, the inverter 27 of the gen-
erator group 20 is connected to the feeding block 153 of
the electric motor 15, for example through an electric
cable (not illustrated).
[0058] Thereafter, the support frame 30 can be fixed
to a fixed and/or hinged support (not illustrated) - known
in the field and not described here for the sake of brevity
- or can be slidably associated with the suspension struc-
ture 110 to define the lifting system 100 as described
above.
[0059] The lift 1 - or the lifting system 100 - is thus
completely mounted and ready for use to lift and lower
loads (not illustrated) fixed to the operative element 40,
in a way that can be controlled by an operator through
the user interface of the control module. In particular,
once the generator group 20 is started the operation of
the lift 1 can be completely controlled by the control mod-
ule, possibly remotely.
[0060] Advantageously, if the lifting cable 13 were ex-
cessively retracted, the counterweight 50 or the operative
element 40 would make contact with the end stop as-
sembly 60 making the latter rotate about its pin. This ro-
tation leads to the actuation of the switch of the feeding
block of the feeding block 153 and thus to switching off
the electric motor 15, preventing the lifting group 10 from
being hit by the operative element 40 and/or by a lifted
load connected to it.
[0061] Moreover, in the case in which an adequate
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mains power supply is available, the generator group 20
can be removed or not associated with the lifting group
10, i.e. the first portion 31 and the second portion 33 of
the support frame 30 are not coupled or are separated,
and the feeding block can be connected to the electrical
mains through an electric cable.
[0062] The invention thus conceived can undergo nu-
merous modifications and variants all encompassed by
the inventive concept.
[0063] For example, in an embodiment (not illustrated),
the feeding block of the electric motor can be integrated
in the motor block thereof. Similarly, alternatively or ad-
ditionally, the inverter can be integrated in the energy
converter.
[0064] In an alternative embodiment (not illustrated),
the lift can comprise, for example in the generator group,
one or more batteries, preferably rechargeable by the
energy converter and operatively connected to the in-
verter.
[0065] In an embodiment (not illustrated), the moving
element and/or the guide element can comprise a brake
or another stop element to ensure the parking of the lift
in a desired operative position.
[0066] In an alternative embodiment, the moving ele-
ment can be motorised, for example it can comprise mo-
torised rollers or wheels, operatively connected to the
electric motor to receive actuation energy from it.
[0067] Moreover, all of the details can be replaced by
other technically equivalent elements.
[0068] In practice, the materials used, as well as the
contingent shapes and sizes, can be whatever according
to the requirements without for this reason departing from
the scope of protection of the following claims. In partic-
ular, the materials used are suitable for interaction with
heavy loads, for example of the order of one thousand
kilograms; for example, at least the support frame, the
rotating drum, the lifting cable, the operative element and
the suspension structure are formed from a strong ma-
terial like steel or another metal alloy.

Claims

1. Lift (1) for loads comprising a lifting group (10) and
a generator group (20), wherein the lifting group (10)
comprises: a rotating drum (11), a lifting cable (13)
associated with the drum (11), and an electric motor
(15) operatively connected to the rotating drum (11)
to impart a rotation on it, the generator group (20)
comprises an endothermic engine (21) and an en-
ergy converter (23) operatively connected to the en-
dothermic engine (21), the energy converter (23) of
the generator group (20) being operatively coupled
with the electric motor (15) of the lifting group (10)
to supply electrical energy to it.

2. Lift according to claim 1, wherein the generator group
(20) further comprises an inverter (27) operatively

connected to the energy converter (23) and to the
electric motor (15) of the lifting group (10).

3. Lift (1) according to one of claims 1 or 2, further com-
prising a control module operatively connected to
the electric motor (15), the control module compris-
ing a user interface.

4. Lift (1) according to claims 2 and 3, wherein the in-
verter (27) is coupled with the control module to sup-
ply it with a voltage equal to or less than 24 V.

5. Lift (1) according to any one of the previous claims,
further comprising a support frame (30), and wherein
the generator group (20) and the lifting group (10)
are fixed to the support frame (30).

6. Lift (1) according to claim 5, wherein the support
frame (30) comprises a first portion (31) connected
to the lifting group (10) and a second portion (33)
connected to the generator group (20), the first por-
tion (31) and the second portion (33) comprising a
first coupling element (311) and a second coupling
element (333), respectively, suitable for coupling to-
gether.

7. Lift (1) according to claim 6, wherein the first coupling
element (311) comprises a first tubular element (311)
and wherein the second coupling element (333)
comprises a second tubular element (333), the sec-
ond tubular element (333) being able to be inserted
in the first tubular element (311).

8. Lift (1) according to claim 6 or 7, wherein the first
coupling element (311) and the second coupling el-
ement (333) comprise respective mutual fixing ele-
ments.

9. Lifting system (100) comprising the lift (1) according
to any one of the previous claims and a suspension
structure (110) in turn comprising a guide element
(130), wherein the support frame (30) of the lift (1)
further comprises a moving element (90), which can
be slidably coupled with the guide element (130).

10. Sistema lift (100) according to claim 9, wherein the
moving element (90) comprises one selected
among:

- a roller;
- a sliding block;
- a belt;
- a chain, and
- a slide.

11. Lifting system (100) according to claim 9 or 10,
wherein the suspension structure (110) further com-
prises two or more elements for spacing from the
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ground (120), the spacing elements having a first
end for resting on a surface and a second end, op-
posite the first end, coupled with the guide element
(130).

12. Lifting system (100) according to any one of claims
9 to 11, wherein the moving element (90) comprises
a pair of idle rollers arranged opposite with respect
to a longitudinal axis of the first portion (30) of the
support frame (30), and wherein the guide element
(130) comprises a pair of guides (135) with C-shaped
profile arranged symmetrically with respect to a lon-
gitudinal axis of the suspension structure (110), each
guide (135) with C-shaped profile being suitable for
receiving a respective idle roller of the moving ele-
ment (90) while rolling.
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