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(54) RADIO-CONTROLLED SELF-LEVELLING VEHICLE

(57) A radio-controlled self-levelling vehicle with a
bottom panel (2), two movement assemblies (G1, G2),
each of which is set on a respective side of the vehicle
(1) and a plurality of wheels (4); the vehicle (1) having
two levelling units (L1, L2), which are set between the

bottom panel (2) and each movement assembly (G1; G2)
and are designed to vary selectively the relative position
between the bottom panel (2) and each movement as-
sembly (G1; G2).
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Description

[0001] The present patent application relates to a ra-
dio-controlled self-levelling vehicle.
[0002] It is known that, for the activities of maintenance
of green areas, of cleaning of impervious places with in-
clines even steeper than 60° (which are hard to reach
with normal means), such as for example edges of roads
and motorways, radio-controlled vehicles are used hav-
ing a weight higher than or equal to 1000 kg. In particular,
vehicles of this type are equipped with crawler tracks and
present the disadvantage that, during the performance
of normal activities, frequently in extremely steep places,
the tracks come out of their seats, causing a series of
inconveniences, such as machine downtime and inter-
ruption of activities. Consequently, the operator is forced
to reach the vehicle and proceed to re-arranging the
tracks. In these conditions, safety of the operator is ex-
posed to considerable risk given that frequently the con-
ditions of the terrain on which he is working are very dif-
ficult and present numerous obstacles.
[0003] Furthermore, in vehicles of a known type, the
engine comprises an oil-draught system with a duct that
is fixed in the central part of the oil sump. This draught
system presents the disadvantage that, in the case where
the vehicle is working on a slope, the oil, under the action
of the force of gravity, accumulates in a corner of the oil
sump far from the central part with the problem that the
oil-draught system no longer manages to draw in the oil,
with consequent interruption of the vehicle and issue of
a fault warning to the operator.
[0004] The aim of the present invention is to provide a
radio-controlled self-levelling vehicle that will overcome
the drawbacks described above.
[0005] The aim of the present invention is to provide a
radio-controlled self-levelling vehicle that will be simple
and economically advantageous to produce.
[0006] The aim of the present invention is to provide a
radio-controlled self-levelling vehicle that has a reduced
weight and that will guarantee operation in any condition
avoiding any need for intervention on the part of the op-
erator.
[0007] The aim of the present invention is to provide a
self-levelling vehicle as specified in Claim 1 and in the
subsequent claims.
[0008] The invention will now be described with refer-
ence to the annexed drawings, which illustrate a non-
limiting example of embodiment thereof and in which:

- Figure 1 is a perspective view, with parts removed
for reasons of clarity, of the vehicle according to the
present invention;

- Figures 2 to 5 are schematic front views of the vehicle
according to the present invention in different oper-
ating conditions;

- Figure 6 is a partially exploded perspective view of
a detail of the vehicle according to the present in-
vention;

- Figure 7 is a perspective view of the detail of Figure 6;
- Figures 8 and 9 show a side view of a chassis in a

first operating configuration and a second operating
configuration, respectively;

- Figure 10 is a side view of a detail of Figure 7;
- Figure 11 is a top plan view of the detail of Figure 10;
- Figures 12 to 15 are schematic views, with parts re-

moved for reasons of clarity, of an engine of the ve-
hicle according to the present invention in respective
different operating configurations;

- Figure 16 is a perspective view of a system for intake
of the oil according to the present invention;

- Figure 17 is a perspective view of the system illus-
trated in Figure 16; and

- Figure 18 is a cross-sectional view according to the
lines XVIII-XVIII of Figure 17.

[0009] In Figure 1, designated as a whole by 1 is a
radio-controlled vehicle comprising a bottom panel 2 hav-
ing a longitudinal axis X, two movement assemblies G1
and G2, each of which is set on a respective side of the
vehicle 1, and two levelling units L1 and L2, which are
set between the bottom panel 2 and each movement as-
sembly G1, G2 and are designed to vary selectively the
relative position between the bottom panel 2 and each
movement assembly G1, G2.
[0010] In particular, each movement assembly G1 or
G2 comprises a guard 3, three wheels 4, and a chain
transmission system 5. Each wheel 4 is connected in a
known way to the guard 3 and is able to turn about a
respective shaft 6. Each shaft 6 is transverse to the axis
X of the bottom panel 2. In particular, each movement
assembly G1 or G2 has a drive wheel 4a, an end wheel
4c and an intermediate wheel 4b, which is set between
the drive wheel 4a and the end wheel 4c.
[0011] Each movement assembly G1 or G2 comprises
a gear 7 fitted on the shaft 6a of the drive wheel 4a, a
pair of gears 8 and 9 fitted on the shaft 6b of the inter-
mediate wheel 4b, and a gear 10 fitted on the shaft 6c of
the end wheel 4c. Each gear 7-10 is rotationally fixed
with respect to the respective shaft 6. The gears 7-10 are
arranged within the guard 3.
[0012] Each transmission system 5 comprises a hy-
draulic motor 11, which is connected in a known way to
the shaft 6a of the drive wheel 4a and is designed to turn
the shaft 6a itself, a chain 12 which is run over the gears
7 and 8 and is designed to transmit (in a known way)
rotation to the shaft 6b of the intermediate wheel 4b, and
a chain 13, which is run over the gears 9 and 10 and is
designed to transmit (in a known way) rotation to the shaft
6c of the end wheel 4c. The chains 12 and 13 are located
inside the guard 3.
[0013] Each transmission system 5 further comprises
a chain-tensioner 14 of a known type, which is designed
to tension the chain 12, and a chain-tensioner 15 of a
known type, which is designed to tension the chain 13.
[0014] According to what is illustrated in Figure 6, each
levelling unit L1 or L2 comprises two levelling systems
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16 and 17. Each levelling system 16,17 comprises a
guide 18, a slide 19, which is slidably mounted within
said guide 18, and a drive 20 which selectively moves
the guide 18 and the slide 19 with respect to one another.
According to what is illustrated in Figure 6, the guide 18
is fixed with respect to the guard 3, whereas the slide 19
is fixed with respect to the bottom panel 2. The drive 20
is a hydraulic cylinder comprising a piston 21, which
slides in a reciprocating way between a first working po-
sition W1 and a second working position W2. The guide
18 is transverse, in particular perpendicular to the guard
3. The drive 20 is fixed to the guard 3 and is designed to
cause the slide 19 to translate within the guide 18.
[0015] Each guide 18 comprises two grooved columns.
The slide 19 is a metal plate having a bent end connected
to the end of the piston 21 of the hydraulic cylinder 20.
[0016] The vehicle 1 moreover comprises an engine
30, which is of a known type and is illustrated in Figures
12 to 15. The engine 30 is installed on the bottom panel
2 (Figure 1) and is designed to drive equipment 31 in-
stalled on the vehicle 1 for carrying out a given operation
on the terrain. The equipment 31 may be chosen from a
set of different items (of a known type and not illustrated)
according to the type of operation to be performed.
[0017] As illustrated in Figures 12 to 15, the engine 30
comprises an oil sump 32 and a draught system 33, which
is mobile and is designed to vary the position of the
draught mouth 34 according to the inclination of the ve-
hicle 1 so as to guarantee draught of the oil O in any
operating condition.
[0018] Illustrated in detail in Figures 16 to 18 is the
draught system 33, which comprises a draught tube 34,
a connector tube 35, and a supply duct 36 of the engine
30. The connector tube 35 is set between the draught
tube 34 and the supply duct 36.
[0019] In particular, the draught system 33 comprises
a rotary joint 37, which is set between the draught tube
34 and the connector tube 35. The joint 37 enables ro-
tation of the draught tube 34 with respect to the connector
tube 35. According to what is illustrated in Figure 18, the
supply duct 36 has a longitudinal axis B.
[0020] The joint 37 comprises a body 38 with a longi-
tudinal axis C, an internal cavity 39, a top opening 40,
which shares the axis C, and a side opening 41, which
is substantially parallel to the axis C. The openings 40
and 41 set the cavity 39 in communication with the out-
side world. The cavity 39 has a shoulder surface 42 inside
the top opening 40. The joint 37 comprises a bushing 43,
which is of a known type and in turn comprises a tubular
body 44 and an external arrest element 45.
[0021] The bushing 43 is inserted inside the cavity 39
with the arrest element 45 in contact with the shoulder
surface 42 and projects with the tubular body 44 on the
outside of the body 38. The tubular body 44 shares the
axis B. The body 38 is mounted axially fixed and rota-
tionally rotating on the bushing 43.
[0022] The tubular body 44 of the bushing 43 is inserted
at least partially within one end 46 of the connector tube

35 and is connected thereto in a known way. The other
end 47 of the connector tube 35 is connected in a known
way to the supply duct 36 so as to set the inside of the
connector tube 35 in communication with the inside of
the supply duct 36.
[0023] One end 48 of the draught tube 34 is inserted
inside the opening 41 and is connected to the body 38
in a known way to set the inside of the draught tube 34
in communication with the cavity 39.
[0024] Located at the other end 49 of the draught tube
34 is the draught mouth 50, which is designed to be im-
mersed in the oil O.
[0025] A portion of the draught tube 34 is made heavier
so as to turn the draught tube 34 itself about the end 46
of the connector tube 35, in particular about the bushing
43, under the action of the force of gravity.
[0026] According to what is illustrated in Figures 16 to
18, a weight 51 is fixed on the outside of the draught tube
34 itself. The weight 51 is designed to turn the body 38
and the draught tube 34 about the bushing 43 under the
action of the force of gravity. Preferably, the weight 51 is
set at the free end of the draught tube 34.
[0027] According to what is illustrated in Figures 16 to
18, the axis C of the body 38 is substantially parallel to
the axis B of the supply duct 36. The connector tube 35
has a portion that is substantially perpendicular to the
axis B and a final stretch in the proximity of the joint 37
that is arched. The draught tube 34 has a substantially
arched shape. The weight 51 is releasably mounted on
the draught tube 34 so as to enable any possible replace-
ments. In particular, the weight 51 is formed by a nut-
and-bolt assembly.
[0028] The particular shape and mutual arrangement
of the components of the draught system 33 is such as
to enable the draught mouth 50 to reach the corners of
the oil sump 32. The shape and arrangement of the con-
nector tube 35 is such as to position the joint 37 substan-
tially in a central position of the oil sump 32.
[0029] Finally, the vehicle 1 comprises a radio-control
system (not illustrated and of a known type), which is
designed to drive independently each hydraulic cylinder
20 and each hydraulic motor 11, as well as the equipment
31 provided on board the vehicle 1 itself.
[0030] In use, the operator, by means of the radio con-
trol, regulates the height of the pistons 21 of the levelling
systems L1, L2 so as to adapt the operating conditions
of the vehicle 1 to the peculiarities of the terrain. By way
of example, in Figures 2 to 5 the vehicle 1 is illustrated
in respective different operating conditions. Furthermore,
thanks to the draught system 33, the oil O is supplied to
the engine 30 in any working condition. Illustrated, for
example, in Figures 12 to 15 are respective different op-
erating conditions; namely: illustrated in Figure 12 is the
engine 30 with the vehicle 1 oriented downhill; illustrated
in Figure 13 is the engine 30 with the vehicle 1 oriented
uphill; illustrated in Figure 14 is the engine 30 with the
vehicle 1 on a left-hand slope; and Figure 15 illustrates
the vehicle 1 on a right-hand slope.
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[0031] It should be noted that each hydraulic cylinder
20 can be driven independently of the other hydraulic
cylinders 20. Consequently, the possible operating con-
ditions of the vehicle 1 are more than the ones illustrated.
[0032] Furthermore, even if the vehicle 1 is inclined,
the draught system 33 enables the draught tube 34 to
turn according to the slope of the terrain (Figures 12 to
15), thus guaranteeing that the draught mouth 50 is al-
ways immersed in the oil O and hence preventing any
undesirable interruption of the vehicle 1.
[0033] Furthermore, the guards 3 enable use of just
two hydraulic cylinders 20 per side, reducing the weight
of the vehicle 1 and enabling reduction of the risk of sliding
of the vehicle 1 itself on the steepest slopes. Furthermore,
it is possible to regulate simultaneously all the wheels 4
on each side of the vehicle 1 itself.
[0034] The vehicle 1 of the type described above
presents the advantage that, thanks to the use of the
wheels 4 instead of the tracks, it is possible to guarantee
maximum safety of the vehicle 1 in so far as the problem
of re-arranging the track is altogether eliminated. The
use of six (or more) wheels 4 per side of the vehicle 1
enables a greater grip by the vehicle 1 on the terrain,
preventing the vehicle from possibly losing adherence
and sliding down the steepest slopes. Furthermore, the
use of six wheels 4 makes it possible to work on plane
surfaces, such as fields, without any damage to the sur-
faces.
[0035] Furthermore, thanks to the levelling systems
L1, L2, the vehicle 1 overcomes the obstacle of the slope
and operates as if it were working in normal conditions
of the terrain.
[0036] The vehicle 1 is able to operate even on slopes
steeper than 60°.
[0037] Consequently, the radio-controlled self-level-
ling vehicle 1 of the type described above presents a
reduced weight and guarantees operation in any condi-
tion, thus avoiding any need for intervention on the part
of the operator.

Claims

1. A radio-controlled self-levelling vehicle comprising a
bottom panel (2), two movement assemblies (G1,
G2), each of which is set on a respective side of the
vehicle (1) and in turn comprises a plurality of wheels
(4); the vehicle (1) being characterized in that it
comprises two levelling units (L1, L2), which are set
between the bottom panel (2) and each movement
assembly (G1; G2) and are designed to vary selec-
tively the relative position between the bottom panel
(2) and each movement assembly (G1; G2).

2. The vehicle according to Claim 1, wherein each
movement assembly (G1; G2) comprises a chain-
transmission system (5) and a hydraulic motor (11);
in particular, each chain-transmission system (5)

comprises three wheels (4), and the hydraulic motor
(11) is connected to a drive wheel (4a), which trans-
mits the motion to the remaining wheels (4).

3. The vehicle according to Claim 1 or Claim 2, wherein
each movement assembly (G1; G2) comprises a
guard (3) for enclosing, at least in part, the chain-
transmission system (5); wherein each levelling unit
(L1; L2) comprises a slide-guide system (18, 19) and
a drive (20), which is designed to vary selectively the
relative position of the components of said slide-
guide system (18, 19).

4. The vehicle according to Claim 3, wherein said drive
is a hydraulic cylinder (20), which is fixed on said
guard (3).

5. The vehicle according to Claim 4 and comprising a
radio-control system for independent driving of each
hydraulic cylinder (20) and of each hydraulic motor
(11).

6. The vehicle according to any one of the preceding
claims and comprising an engine (30), which in turn
comprises an oil sump (32) and a mobile draught
system (33) for the oil (O), so as to guarantee draught
of the oil (O) in any condition of use of the vehicle (1).

7. The vehicle according to Claim 1, wherein the
draught system (33) comprises a draught tube (34),
a supply duct (36) for supplying the oil (O) to the
engine (30), and a connector tube (35), which is set
between said draught tube (34) and said supply duct
(36); wherein the vehicle (1) comprises a joint (37)
between said connector tube (35) and said draught
tube (34); wherein the draught tube (34) is rotatably
mounted so as to turn about an end (46) of the con-
nector tube (35).

8. The vehicle according to Claim 7, wherein the size
and shape of the connector tube (35) are such as to
set said joint (37) in a central position of the oil sump
(32).

9. The vehicle according to Claim 7 or Claim 8, wherein
a portion of the draught tube (34) is made heavier
so as to turn about the end (46) of the connector tube
(35) under the action of the force of gravity.

10. The vehicle according to Claim 9 and comprising a
weight (51) applied on the outside of the draught
tube (34); in particular, the weight (51) is releasably
mounted on the draught tube (34); in particular, the
weight (51) comprises a nut-and-bolt system.

11. The vehicle according to Claim 9 or Claim 10, where-
in the shape and size of the draught tube (34) is such
as to reach different points of the oil sump (33).
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