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(54) Equipment for lifting loads on land vehicles, particularly trucks, tractors, agricultural prime 
movers, trailers and the like

(57) The equipment for lifting loads on land vehicles,
particularly trucks, tractors, agricultural prime movers,
trailers and the like comprises at least a base frame (2)
associable with the chassis (3) of a vehicle (4), at least
a crane-carrying column (5), substantially vertical, asso-
ciated with the base frame (2) in a way rotating around
its own axis, at least a crane (6) for lifting loads associated
with the column (5), at least a hinging system (16) for
hinging the column (5) to the base frame (2) substantially
arranged at the upper extremity of the column (5) and
means for operating in rotation (15) the column (5) around
its own axis which comprise at least a first actuator (17)

arranged substantially horizontal and associated with
first transformation means (18) for transforming the
movement of the first actuator (17) into the rotary move-
ment of the column (5), and at least a second actuator
(19) arranged substantially horizontal and associated
with second transformation means (20) for transforming
the movement of the second actuator (19) into the rotary
movement of the column (5), the first actuator (17) and
the second actuator (19) being arranged substantially
parallel one above the other and at least one of such
actuators (17, 19) being of the rack and pinion or worm-
screw type.
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Description

[0001] The present invention relates to an equipment
for lifting loads on land vehicles, particularly trucks, trac-
tors, agricultural prime movers, trailers and the like.
[0002] With particular reference to the truck sector but,
similarly, also to that of other industrial, agricultural and
forestry land vehicles, it is known that in the post-produc-
tion phase these vehicles are equipped with a body for
containing goods to be transported and with a lifting crane
that allows loading and unloading the goods onto and
from the body.
[0003] Most vehicle manufacturers, in practice, intro-
duce onto the market various models of vehicles without
either body or crane, which are only fitted subsequently
according to the requests and the requirements of the
buyer.
[0004] The fitting of the body and of the crane is done
by specialised fitters who, before delivering the complete
vehicle, carry out all the tests necessary to issue the reg-
istration document, indicate compliance with required di-
rectives and ensure conformity with applicable laws.
[0005] Vehicle cranes normally consist of a hydrauli-
cally-operated articulated arm which is fitted in the space
between the vehicle control cab and the body.
[0006] The articulated arm is normally supported by a
vertical column that can be operated rotating around its
own axis to allow the crane to turn by 180° or more and
to reach all the loading and unloading areas on the body
or near it.
[0007] In a particular type of vehicle crane, the rotating
column is fitted inside a base designed to be fixed to the
chassis of the vehicle by means of tie-rods.
[0008] The upper extremity of the column protrudes
overhanging from the base and supports the joints of the
crane articulated arm driven by hydraulic jacks.
[0009] Such type of crane however has various draw-
backs including the fact that the base must necessarily
be of considerable strength and sturdiness because, in
view of the fact that the crane column is fitted overhang-
ing, in the load lifting phase all the forces are discharged
on the base, which represents the only anchoring point
of the column.
[0010] Such base, therefore, is of considerable weight
and dimensions and this considerably reduces the ca-
pacity of the body loading area.
[0011] Because of the weight and the overall dimen-
sions of the crane and its base, in fact, the working ca-
pacity of the vehicle is considerably reduced, making the
vehicle not always suitable for satisfying the practical
needs of the end user.
[0012] To overcome such drawback, other lifting
equipment is known in which the top of the column that
carries the crane is hinged to a fixed frame so as to more
uniformly distribute the forces that discharge on the struc-
ture during load lifting.
[0013] This type of equipment also has a number of
drawbacks however relating in particular to the difficulty

in rotating the column around its own axis.
[0014] For such purpose in fact a hydraulic cylinder is
usually used arranged horizontally behind the vehicle cab
and suitable for operating a rack that engages a pinion
associated with the column.
[0015] To guarantee however the application of the
force required to cause the column to rotate, the hydraulic
cylinder is of considerable size and this makes the equip-
ment as a whole very cumbersome with the concrete risk
of inconveniently reducing the working capacity of the
body.
[0016] As an alternative to the use of just one large
hydraulic cylinder, the use is known of two hydraulic cyl-
inders of smaller size arranged on diametrically opposite
sides of the same pinion and which can be operated in
opposite directions to cause the column to rotate.
[0017] This solution does not however overcome the
drawback of the overall size of the equipment inasmuch
as the arrangement of the two cylinders side by side on
opposite sides of the pinion results in any case in con-
siderable overall width dimensions which excessively re-
stricts the size and capacity of the body.
[0018] The main aim of the present invention is to pro-
vide an equipment for lifting loads on land vehicles, par-
ticularly trucks, tractors, agricultural prime movers, trail-
ers and the like, that can be fitted on a truck or on a similar
industrial, agricultural and forestry land vehicle in a prac-
tical and functional way, and at the same time has a par-
ticularly low weight and overall dimensions such as to
allow exploiting to the full the space on board the vehicle
without considerably restricting the capacity of the body.
[0019] Another object of the present invention is to pro-
vide an equipment for lifting loads on land vehicles, par-
ticularly trucks, tractors, agricultural prime movers, trail-
ers and the like, that allows to overcome the mentioned
drawbacks of the background art in the ambit of a simple,
rational, easy, effective to use and low cost solution.
[0020] The above objects are achieved by this equip-
ment for lifting loads on land vehicles, particularly trucks,
tractors, agricultural prime movers, trailers and the like,
comprising at least a base frame associable with the
chassis of a vehicle, at least a crane-carrying column,
substantially vertical, associated with said base frame in
a way rotating around its own axis, at least a crane for
lifting loads associated with said column, means for op-
erating in rotation said column around its own axis, and
at least a hinging system for hinging said column to said
base frame substantially arranged at the upper extremity
of said column, characterized by the fact that said means
for operating in rotation comprise at least a first actuator
arranged substantially horizontal and associated with
first transformation means for transforming the move-
ment of said first actuator in the rotary movement of said
column, and at least a second actuator arranged sub-
stantially horizontal and associated with second trans-
formation means for transforming the movement of said
second actuator in the rotary movement of said column,
said first actuator and said second actuator being ar-
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ranged substantially parallel one above the other and at
least one of said actuators being of the rack and pinion
or wormscrew type.
[0021] Other characteristics and advantages of the
present invention will become more evident from the de-
scription of a preferred, but not sole, embodiment of an
equipment for lifting loads on land vehicles, particularly
trucks, tractors, agricultural prime movers, trailers and
the like, illustrated purely as an example but not limited
to the annexed drawings in which:

figure 1 is a side view of a truck with a particular
embodiment of the equipment according to the in-
vention;
figure 2 is a rear view of the truck of figure 1;
figure 3 is a plan view of a portion of the equipment
of figure 1;
figure 4 is an axonometric, partially exploded view
of the means for operating in rotation envisaged by
the equipment of figure 1;
figure 5 is a section view of the means for operating
in rotation envisaged by the equipment of figure 1;
figure 6 is a rear, schematic and partial view of a
truck with a first alternative embodiment of the equip-
ment according to the invention;
figure 7 is a rear perspective view of a truck with a
second alternative embodiment of the equipment ac-
cording to the invention;
figure 8 is a perspective view of the detail of the base
frame of the equipment of figure 7.

[0022] With particular reference to such figures, glo-
bally indicated by 1 is an equipment for lifting loads on
land vehicles, particularly trucks, tractors, agricultural
prime movers, trailers and the like.
[0023] The equipment 1 comprises a base frame 2 suit-
able for being fitted and fixed to the chassis 3 of a land
vehicle 4 and for supporting a substantially vertical crane-
carrying column 5, supporting a crane 6 for lifting loads.
[0024] In the particular embodiments of the invention
shown in the illustrations, the land vehicle 4 consists of
a truck; alternative embodiments cannot however be
ruled out in which the equipment 1 is fitted on a different
type of land vehicle 4, such as, e.g. , a tractor, an agri-
cultural prime mover, a trailer or the like.
[0025] The base frame 2 has a base 7 with an elon-
gated shape at the extremities of which are associated
hydraulically operating stabiliser rods 8 of any type,
shape and operation, both fixed and removable.
[0026] In the assembly configuration on the vehicle 4,
the base 7 is meant to be arranged along a substantially
horizontal and transversal direction behind the driver’s
cab 9 of the vehicle 4.
[0027] In this respect, it is underlined that in the present
treatise, the terms transversal and longitudinal are used
as reference to the longitudinal direction of the vehicle 4.
[0028] In the embodiments represented in the figures
2 and 6, from the base 7 extends upwards a supporting

casing 10, 11 having a first upright 10 and a second up-
right 11 substantially vertical, which are arranged on op-
posite sides of the column 5 and are connected together
at the top.
[0029] Furthermore, the base 7 is welded to a mock
frame 12 composed, e.g., of substantially longitudinal
members that can be coupled with the chassis 3 of the
vehicle 4 and which are suitable for supporting a body
13 for containing the loads to be transported.
[0030] The body 13 can be both of the fixed type or of
the dump type.
[0031] Between the base 7 and the longitudinal mem-
bers 12, and between one member 12 and the other, a
plurality of reinforcement crosspieces 14 are provided
that help strengthen the base frame 2 and distribute the
bending moment of the loads lifted by the crane 6 both
on the base 7 and on the members 12.
[0032] The column 5 is associated with the base frame
2 in a way rotating around its own axis.
[0033] For this purpose, the lower extremity of the col-
umn 5 is associated with means for operating in rotation
15, while at the upper extremity of the column 5 a hinging
system 16 is provided for hinging the column 5 to the
base frame 2, which is supported at the top of the uprights
10, 11.
[0034] In detail, the crane 6, which is partially shown
in the figures 1 and 2 and completely in figure 7, is welded
to the column 5 substantially close to its upper extremity
and is placed below the hinging system 16.
[0035] This way, the column 5 does not protrude over-
hanging as in some types of traditional cranes and the
bending moment of the loads lifted by the crane 6 is dis-
tributed both on the base 7 and on the supporting casing
10, 11.
[0036] In the alternative embodiment of the base frame
2, shown in the figures 7 and 8, from the base 7 extends
upwards a supporting casing 10, 11, 22 having a con-
nection upright 22, with a substantially upturned U-
shape, from which the first and the second uprights 10
and 11 branch out and extend as far as the base 7.
[0037] In this particular embodiment, the supporting
casing 10, 11, 22 has a supporting table 23, placed in
between the connection upright 22 and the uprights 10
and 11, suitable for supporting the means for operating
in rotation 15. As is easily visible in the figures 7 and 8,
the supporting table 23 is arranged higher up than the
base 7, thus defining a recess 24 underneath it suitable
for accommodating the free portion of the crane 6 in its
idle position.
[0038] At the upper extremity of the supporting casing
10, 11, 22 the hinging system 16 is arranged.
[0039] More specifically, as shown in detail in the figure
8 and similarly to the embodiments of figure 1 and figure
6, the hinging system 16 comprises a housing seat 25,
defmed at the upper extremity of the connection upright
22, suitable for supporting in rotation the upper extremity
of the column 5.
[0040] Advantageously, the hinging of the top of the
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column 5 to the supporting casing of the base frame 2
allows a more uniform distribution of the forces that dis-
charge onto the structure during load lifting.
[0041] Usefully, the means for operating in rotation 15
comprise a first actuator 17 which is arranged substan-
tially horizontal and transversal to the longitudinal direc-
tion of the vehicle 4 and is associated with first transfor-
mation means 18 for transforming the movement of the
first actuator 17 into the rotary movement of the column 5.
[0042] The means for operating in rotation 15 further
comprise a second actuator 19 which is arranged sub-
stantially horizontal and transversal to the longitudinal
direction of the vehicle 4 and is associated with second
transformation means 20 for transforming the movement
of the second actuator 19 into the rotary movement of
the column 5.
[0043] The first actuator 17 and the second actuator
19 are arranged substantially parallel one above the oth-
er and at least one of them is of the rack and pinion or
wormscrew type.
[0044] In the particular embodiments of the invention
shown in the illustrations, the actuators 17, 19 are of the
double-acting hydraulic cylinder type and the transfor-
mation means 18, 20 are suitable for transforming the
rectilinear reciprocating movement of the actuators 17,
19 into the rotary movement of the column 5.
[0045] In the case of the actuators 17, 19 being of the
wormscrew type, these also comprise respective oper-
ating motors which are preferably of the hydraulic type
or, alternatively, of the electrical type, though the use of
different types of operating motors known to the techni-
cian in the field cannot be ruled out.
[0046] Neither can alternative embodiments of the
present invention be ruled out in which three or more
actuators are provided, always arranged one on top of
the other.
[0047] In the embodiments shown in the illustrations,
both the linear actuators 17, 19 are of the rack and pinion
type and comprise an outer liner 17a, 19a inside which
is sliding a pair of pistons 17b, 19b associated at the
extremities of a rack element 17c, 19c.
[0048] The rack elements 17c, 19c are engaged with
two corresponding pinions for the start of rotation of the
column 5 which, in practice, make up the transformation
means 18, 20.
[0049] In detail, the pinions 18, 20 are obtained on a
shaft 21 arranged substantially vertical and coaxially as-
sociable with the column 5, e.g. by welding.
[0050] Alternative embodiments of the present inven-
tion cannot however be ruled out in which the shaft 21
and the column 5 are made monolithic.
[0051] The two liners 17a, 19a of the linear actuators
17, 19 are obtained in a single body to form a monobloc
suitable for containing the pistons 17b, 19b, the rack el-
ements 17c, 19c and the shaft 21.
[0052] In the embodiments shown in the figures from
1 to 5 and in figure 8, the monobloc of the two liners 17a,
19a is substantially housed to measure between the up-

rights 10, 11 and 10, 11, 22 of the base frame 2 respec-
tively.
[0053] Alternative embodiments are however possible
such as that shown schematically in figure 6, in which
the liners 17a, 19a are integrated with the uprights 10,
11 and protrude at the side from these.
[0054] It has in fact been ascertained how the de-
scribed invention achieves the proposed objects.
[0055] In this respect, the fact is underlined that the
particular solution of providing two or more linear actua-
tors arranged one on top of the other for operating in
rotation the crane-carrying column allows considerably
reducing the overall dimensions of the equipment ar-
ranged between the vehicle cab and the rear body, mak-
ing it possible to fully exploit the space on board the ve-
hicle and the load capacity of the body.

Claims

1. Equipment (1) for lifting loads on land vehicles, par-
ticularly trucks, tractors, agricultural prime movers,
trailers and the like, comprising at least a base frame
(2) associable with the chassis (3) of a vehicle (4),
at least a crane-carrying column (5), substantially
vertical, associated with said base frame (2) in a way
rotating around its own axis, at least a crane (6) for
lifting loads associated with said column (5), means
for operating in rotation (15) said column (5) around
its own axis, and at least a hinging system (16) for
hinging said column (5) to said base frame (2) sub-
stantially arranged at the upper extremity of said col-
umn (5), characterized by the fact that said means
for operating in rotation (15) comprise at least a first
actuator (17) arranged substantially horizontal and
associated with first transformation means (18) for
transforming the movement of said first actuator (17)
into the rotary movement of said column (5), and at
least a second actuator (19) arranged substantially
horizontal and associated with second transforma-
tion means (20) for transforming the movement of
said second actuator (19) into the rotary movement
of said column (5), said first actuator (17) and said
second actuator (19) being arranged substantially
parallel one above the other and at least one of said
actuators (17, 19) being of the rack and pinion or
wormscrew type.

2. Equipment (1) according to claim 1, characterized
by the fact that at least one of said actuators (17,
19) is of the linear type.

3. Equipment (1) according to claim 2, characterized
by the fact that at least one of said linear actuators
(17, 19) is of the double-acting type.

4. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that at least
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one of said linear actuators (17, 19) comprises at
least an outer liner (17a, 19a) inside which runs a
piston (17b, 19b) associated with a rack element
(17c, 19c) engageable with a pinion (18, 20) for start-
ing the rotation of said column (5).

5. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that the lin-
ers (17a, 19a) of said linear actuators (17, 19) are
obtained in a single body piece.

6. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that said
means for operating in rotation (15) are arranged
substantially by the lower extremity of said column
(5).

7. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that said
pinion (18, 20) is obtained on a shaft associable co-
axially with said column (5).

8. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that said
lifting crane (6) is associated with said column (5)
substantially close to said upper extremity and below
said hinging system (16).

9. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that said
base frame (2) comprises at least a base (7) for fixing
to said chassis (3) of the vehicle (4) and at least a
supporting casing (10, 11) for supporting said hing-
ing system (16) which is associated with said base
(7).

10. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that said
supporting casing (10, 11) comprises at least a first
upright (10) and a second upright (11) substantially
vertical, arranged on opposite sides of said column
(5) and connected together by said hinging system
(16).

11. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that said
base (7) is substantially transversal.

12. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that said
base (7) is associated with stabiliser rods (8).

13. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that said
base (7) is associated with at least a mock frame
(12) substantially longitudinal which can be coupled
with said chassis (3) of the vehicle (4) and which is
suitable for supporting at least a body (13) for con-

taining loads.

14. Equipment (1) according to one or more of the pre-
vious claims, characterized by the fact that it com-
prises reinforcement crosspieces (14) for reinforcing
at least one between said mock frame (12) and said
base (7).
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