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(54) SELF-PROPELLED CART FOR TRANSPORTING HEAVYLOADS

(57) Self-propelled cart (1) for transporting heavy
loads of the type comprising: a chassis (2) having, on
top, a substantially horizontal loading deck (3) supporting
the item to be transported; and a series of vertical-axis
pivoting wheel assemblies (4) that are arranged beneath
the chassis (2) and each of which comprises: a slewing
bearing (10) which is fixed on the chassis (2) with the
capability of rotating about said reference axis (A); a ser-
vo-motor (11) which is adapted to rotate, on command,
the slewing bearing (10) about said reference axis (A); a
horizontal axle (12) which is located beneath the slewing
bearing (10), is connected to the slewing bearing (10) so
as to rotate together with the latter, and is provided with
at least two ground-resting wheels (13) coaxial to one
another; and an active suspension (14) which is inter-

posed between the horizontal axle (12) and the slewing
bearing (10) and is adapted to vary, on command, the
distance (d) between the plane on which the slewing
bearing (10) lies and rotates and the rotation axis (R) of
the two wheels (13); the horizontal axle (12) of at least
one of said pivoting wheel assemblies (4) comprising: a
central hub (17) that extends between the two wheels
(13) of the axle substantially coaxial to the wheels rotation
axis (R) and is laterally connected to the slewing bearing
(10) via a hinge (18) that allows the central hub (17) to
swing about a first axis (B) substantially perpendicular to
said reference axis (A) and substantially parallel and
spaced from the wheel rotation axis (R); and an engine
(15) adapted to drive into rotation the wheels (13) of the
axle about the common rotation axis (R).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from Ital-
ian patent application no. 102018000009097 filed on
02/10/2018.

TECHNICAL FIELD

[0002] The present invention relates to a self-propelled
cart for transporting heavy loads.
[0003] More in detail, the present invention relates to
a remote-guided self-propelled cart suitable for transport-
ing very heavy items in narrow spaces. Use to which the
following disclosure will explicitly refer without thereby
losing its general character.

BACKGROUND ART

[0004] As already known, the self-propelled carts for
transporting heavy-loads are basically made up of a large
plate-like self-supporting chassis that extends parallel to
the ground and has on top a large horizontal loading deck
usually rectangular in shape, on which the item to be
transported is to be rested; and of a series of vertical-
axis motorized pivoting wheel assemblies that are locat-
ed beneath the plate-like chassis in pairs on opposite
sides of the vertical midplane of the cart.
[0005] The self-propelled carts described above are
moreover provided with a remote control that allows an
operator to remotely control the various pivoting wheel
assemblies, so as to drive the self-propelled cart at a
distance.
[0006] Each pivoting wheel assembly, in turn, is usually
provided with an upper slewing bearing, which is fixed to
the plate-like chassis with the capability of rotating on
command about a corresponding vertical axis; with a mo-
torized horizontal axle, which is arranged beneath the
slewing bearing and has two twinned rubber ground-rest-
ing wheels; and with a hydraulic suspension that is inter-
posed between the slewing bearing and the axle and is
designed to vary, on command, the height of the chassis
from the ground.
[0007] More in detail, the two rubber wheels are ar-
ranged on opposite sides of the horizontal axle which, in
turn, is connected to the upper slewing bearing in a ver-
tically tilting/swivelling manner. The hydraulic suspen-
sion, on the other hand, is interposed between the slew-
ing bearing and the horizontal axle and is adapted to
vary, on command, the distance between the slewing
bearing and the rotation axis of the two ground-resting
wheels of the axle.
[0008] The hydraulic motor that drives the two wheels
into rotation is housed inside the horizontal axle, coaxial
to the two ground-resting wheels, so as to drive into ro-
tation the two ground-resting wheels at same time.
[0009] Unfortunately, the pivoting wheel assemblies

described above, and more specifically the motorized
horizontal axles, have a considerable size and must be
able to rotate beneath the chassis without interfering with
one another, therefore it is not physically possible to re-
duce the dimensions (length and width) of the plate-like
chassis beyond a certain limit. Constructive limit that ob-
viously prevents from manufacturing small self-propelled
carts for transport of heavy loads which are particularly
suitable for moving in narrow spaces.

DISCLOSURE OF INVENTION

[0010] Aim of the present invention is to realize motor-
ized horizontal axles that are more compact than those
currently used in pivoting wheel assemblies, so as to sig-
nificantly reduce the overall dimensions of the plate-like
chassis and, thus, of the whole self-propelled cart for
transporting heavy-loads.
[0011] In compliance with these aims, according to the
present invention there is provided a self-propelled cart
for transporting heavy-loads as defined in claim 1 and
preferably, though not necessarily, in any one of the
claims dependent on it.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The present invention will now be described
with reference to the annexed drawings showing a non-
limiting embodiment thereof, in which:

- Figure 1 is an axonometric view of a self-propelled
cart for transporting heavy loads realized according
to the teachings of the present invention;

- Figure 2 is a front view of the self-propelled cart
shown in Figure 1, with parts removed for clarity’s
sake;

- Figure 3 is a side view of the self-propelled cart
shown in Figure 1, in two different operating config-
urations;

- Figure 4 is an axonometric view of one of the pivoting
wheel assemblies of the self-propelled cart shown
in Figures 1, 2 and 3, with parts removed for clarity’s
sake;

- Figure 5 is a side view of the pivoting wheel assembly
shown in Figure 4, with parts removed for clarity’s
sake; whereas

- Figure 6 is a partially-exploded axonometric view of
the pivoting wheel assembly shown in Figures 4 and
5.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] With reference to Figures 1, 2 and 3, number 1
denotes as a whole a self-propelled cart for transporting
heavy loads that is particularly suitable for moving in nar-
row spaces.
[0014] The self-propelled cart 1 firstly comprises: a
substantially plate-like self-supporting chassis 2 prefer-
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ably made of metal material, which extends substantially
parallel to the ground, i.e. horizontally, and is superiorly
provided with a large, substantially horizontal and pref-
erably flat, loading deck 3 on which the item to be trans-
ported is rested; and a series of pivoting wheel assem-
blies 4, which are arranged beneath the chassis 2, pref-
erably in pairs on the opposite sides of the vehicle vertical
midplane M.
[0015] The self-propelled cart 1 moreover comprises:
an electronic control unit 5 which is located on the chassis
2 and is adapted to command the various pivoting wheel
assemblies 4; and preferably also a remote control 6 for
remote driving, which is separated and discrete from the
rest of the vehicle, and is adapted to control the electronic
control unit 5 so as to allow an operator to drive the self-
propelled cart 1 from afar.
[0016] In the example shown, in particular, the chassis
2 is preferably substantially rectangular, and the loading
deck 3 preferably takes up substantially the whole upper
face of the chassis 2.
[0017] Preferably, the electronic control unit 5 is addi-
tionally fixed/hanged beneath the chassis 2, between the
pivoting wheel assemblies 4.
[0018] Furthermore, the self-propelled cart 1 is prefer-
ably provided with two pairs of pivoting wheel assemblies
4.
[0019] More in detail, in the example shown the self-
propelled cart 1 is preferably provided with four pivoting
wheel assemblies 4, arranged at the four vertexes of the
chassis 2.
[0020] In other words, in the example shown the self-
propelled cart 1 preferably has four pivoting wheel as-
semblies 4, arranged at the vertexes of a rectangle.
[0021] Preferably, the remote control 6 finally commu-
nicates with the electronic control unit 5 via wireless sig-
nals.
[0022] Obviously, in a different embodiment the re-
mote control 6 could communicate with the electronic
control unit 5 via an umbilical cable.
[0023] With reference to Figures 1 to 5, each pivoting
wheel assembly 4 is fixed underneath the chassis 2 with
the capability of rotating, on command, about a preferably
substantially vertical, own reference axis A, and is pro-
vided with an active suspension, preferably of hydraulic
or pneumatic type, that is designed to vary, on command,
the height of the chassis 2 from the ground.
[0024] In other words, each pivoting wheel assembly
4 comprises: an upper slewing bearing 10 that is fixed to
the chassis 2 with the capability of freely rotating about
axis A; an electronically-controlled servo-motor 11 which
is adapted to rotate, on command, the slewing bearing
10 about axis A, so as to vary the angular position of the
slewing bearing 10 with respect to a given angular refer-
ence, i.e. the orientation of the slewing bearing 10 with
respect to the vehicle longitudinal axis L; a horizontal
axle 12 which is located beneath the slewing bearing 10,
is connected to the slewing bearing 10 so as to rotate
about axis A together with this latter, and is provided with

at least two coaxial ground-resting wheels 13 preferably
made of rubber; and an electronically-controlled active
suspension 14 which is interposed between the horizon-
tal axle 12 and the slewing bearing 10, and is adapted
to vary, on command, the distance d between the plane
on which the slewing bearing 10 lies and rotates and the
rotation axis R of the two wheels 13.
[0025] More in detail, the horizontal axle 12 is laterally
pivoted/hinged to the slewing bearing 10 so as to be able
to swing/tilt with respect to the slewing bearing 10 about
a reference axis B, which is substantially perpendicular
to the axis A and is at same time substantially parallel
and spaced from rotation axis R of the ground-resting
wheels 13. The active suspension 14, in turn, is adapted
to vary/adjust the position of the horizontal axle 12 with
respect to the slewing bearing 10.
[0026] The horizontal axle 12 of at least one and pref-
erably all the pivoting wheel assemblies 4 of the self-
propelled cart 1 is additionally provided with a preferably
electric or hydraulic engine 15, which is designed to drive
the wheels 13 of the axle into rotation about the common
axis R.
[0027] The electronic control unit 5 is adapted to com-
mand the servo-motor 11, the suspension 14 and, if
present, the engine 15 of each individual pivoting wheel
assembly 4 of the vehicle.
[0028] With reference to Figures 3, 4, 5 and 6, in the
example shown, in particular, the slewing bearing 10 is
preferably provided with a transversal projecting arm 16
which cantileverly extends downwards with a given tilting
angle with respect to the plane on which the slewing bear-
ing 10 lies and rotates, preferably while also remaining
substantially coplanar and/or eccentric with respect to
axis A.
[0029] The horizontal axle 12, in turn, is preferably piv-
oted/ hinged to the distal end of the transversal arm 16
of the slewing bearing 10, so as to be able to swing/tilt
about axis B.
[0030] In other words, horizontal axle 12 is preferably
pivoted/ hinged to the distal end of transversal arm 16 in
a vertically tilting/swivelling manner.
[0031] More in detail, with reference to Figures 4, 5
and 6, the horizontal axle 12 comprises a central hub 17,
which extends between the two ground-resting wheels
13 of the axle 12 coaxial to rotation axis R, supports in
axially rotatable manner the two wheels 13, and is later-
ally connected to the slewing bearing 10, or rather to the
distal end of transversal arm 16, via a hinge 18 that allows
the central hub 17 to freely swing/tilt about axis B and is
preferably arranged on the midplane of the central hub
17. Preferably, the transversal arm 16 of slewing bearing
10 additionally lies on the midplane of the central hub 17.
[0032] Preferably the central hub 17 furthermore ac-
commodates, inside itself, a differential gear 19 and two
drive shafts 20 that are arranged on opposite sides of
the differential gear 19 and transmit the rotary motion
from the differential gear 19 to the two ground-resting
wheels 13.
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[0033] Preferably, the horizontal axle 12 moreover
comprises an intermediate mechanical joint 21 which is
interposed between the central hub 17 and the hinge 18,
and allows the central hub 17 to freely rotate/swing by
some degrees about a reference axis C substantially per-
pendicular and coplanar to axes B and R.
[0034] In the example shown, in particular, the central
hub 17 is preferably provided with two lateral plate-like
portions or sides which are arranged substantially per-
pendicular to the axes B and R, on opposite sides of axis
A and each adjacent to a respective wheel 13, and are
engaged in pass-through and axially rotatable manner
each by a respective drive shaft 20; whereas the differ-
ential gear 19 is preferably located between the two lat-
eral plate-like portions.
[0035] The engine 15, on the other hand, is arranged
outside of the central hub 17, spaced beside the central
hub 17 and preferably also beside at least one of the two
ground-resting wheels 13 of axle 12, substantially on the
opposite side with respect to the hinge 18.
[0036] More in detail, the engine 15 is firmly fixed to a
transversal support bracket 22 that cantileverly projects
from the central hub 17 more or less on the opposite side
with respect to the hinge 18, preferably in a substantially
radial direction.
[0037] Preferably, the transversal support bracket 22
furthermore has a plate-like structure substantially per-
pendicular to axis R, and the engine 15 is preferably can-
tileverly fixed to the distal end of the transversal support
bracket 22 so as to cantileverly extend parallel to axis R.
[0038] With particular reference to Figure 6, moreover,
the engine 15 is connected to the two wheels 13 of the
horizontal axle 12 via a transversal powertrain 23, which
is preferably at least partially accommodated inside the
transversal support bracket 22, and is preferably also
adapted to drive into rotation the differential gear 19.
[0039] In the example shown, in particular, the engine
15 is preferably an electric motor and is butt fixed to the
transversal support bracket 22 so as to cantileverly ex-
tend from the transversal support bracket 22 parallel to
axis R. Preferably, this electric motor is moreover pow-
ered by an electronically-controlled power unit 24 which
is preferably fixed to the transversal arm 16 of the slewing
bearing 10 and is preferably commanded by the vehicle
electronic control unit 5.
[0040] Preferably the transversal powertrain 23 in turn
comprises: a first cogwheel 26 that is fixed in axially ro-
tatable manner on the transversal support bracket 22 and
is driven into rotation by the engine 15, or rather by the
electric motor; a second cogwheel 27 which is arranged
between the two wheels 13 of the axle locally coaxial to
axis R, and is adapted to drive into rotation the differential
gear 19; and finally a drive chain or belt 28 that is looped
around the cogwheels 26 and 27.
[0041] More in detail, the cogwheel 26 is preferably
keyed in angularly rigid manner to the drive shaft 29 of
the engine 15, or rather of the electric motor, which in
turn is fixed in angularly rotatable manner on the trans-

versal support bracket 22.
[0042] The cogwheel 27, in turn, is preferably fixed in
angularly rigid manner to the differential gear 19. There-
fore, also the cogwheel 27 is arranged between the two
lateral plate-like portions of the central hub 17.
[0043] In a different embodiment, however, the drive
belt or chain 28 can be replaced by a transversal drive
shaft, or by a cascade of gears that transfer the motion
from cogwheel 26 to cogwheel 27.
[0044] With particular reference to Figures 3, 4, 5 and
6, on the other hand the active suspension 14 preferably
comprises: at least one hydraulic or pneumatic cylinder
30 which is interposed between the horizontal axle 12
and the slewing bearing 10, or rather the transversal arm
16 of the slewing bearing 10, and preferably additionally
lies on the mid-plane of central hub 17; and an electron-
ically-controlled hydraulic or pneumatic distributor 31
which is preferably fixed directly to the transversal arm
16, and controls the flow of pressurized air or oil to the
hydraulic or pneumatic cylinder 30 so as to be able to
axially move the cylinder rod and thus adjust/vary the
overall axial length of the hydraulic or pneumatic cylinder
30.
[0045] Obviously, the hydraulic or pneumatic distribu-
tor 31 is preferably controlled by the vehicle electronic
control unit 5.
[0046] More in detail, in the example shown, the trans-
versal arm 16 of slewing bearing 10 is preferably sub-
stantially L-bent, and the upper end of the cylinder 30 is
preferably pivoted/hinged to the transversal arm 16 at
the elbow of the arm.
[0047] Preferably, the lower end of the cylinder 30 is
furthermore pivoted/hinged directly to the transversal
bracket 22 that supports the engine 15.
[0048] With reference to Figures 1, 2 and 3, preferably
the self-propelled cart 1 is finally provided with an electric
power source 33 and/or a pressurized- air or oil source
(not shown in the figures), which are preferably
fixed/hanged beneath the self-supporting chassis 2, be-
tween the pivoting wheel assemblies 4.
[0049] The electric power source 33 supplies electric
energy to the various pivoting wheel assemblies 4 and
to the vehicle electronic control unit 5.
[0050] The pressurized- air or oil source, on the other
hand, supplies the various pivoting wheel assemblies 4
with the pressurized air or oil necessary for the operation
of the respective active suspensions 14.
[0051] In the example shown, in particular, the electric
power source 33 preferably consists of a pack of re-
chargeable, and preferably also removable, batteries of
known type.
[0052] The pressurized- air or oil source, on the other
hand, preferably includes an electrically-operated air
compressor and a pressurized-air storage tank.
[0053] Operation of self-propelled cart 1 is easily infer-
able from the above, and therefore does not require any
further explanation.
[0054] The advantages connected to the particular
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structure of the pivoting wheel assemblies 4 are remark-
able.
[0055] The arrangement of engine 15 outside of central
hub 17 of horizontal axle 12, more or less on the opposite
side of hinge 18, allows to reduce the wheelbase between
the two wheels 13 of horizontal axle 12, thus significantly
reducing the space necessary for the correct operation
of each pivoting wheel assembly 4. Circumstance that
makes it possible to reduce the dimensions of the chassis
2 and, as a consequence, of the entire self-propelled cart
1, to the benefit of the vehicle maneuverability.
[0056] Moreover, accommodating the differential gear
19 and the transversal powertrain 23 of the pivoting wheel
assembly 4 inside the central hub 17 allows to protect
and lubricate the two components more efficiently.
[0057] It is finally clear that modifications and variations
may be made to the self-propelled cart 1 described above
without however departing from the scope of the present
invention.
[0058] For example, the engine 15 may be a hydraulic
motor.
[0059] Moreover, the horizontal axle 12 may lack the
differential gear 19. In this case, the two ground-resting
wheels 13 are driven into rotation by a single drive shaft,
which is fitted in axially rotatable manner inside the cen-
tral hub 17, and is driven into rotation by the transversal
powertrain 23.
[0060] In other words, the second cogwheel 27 is fixed
in angularly rigid manner to the drive shaft that drives
into rotation both ground-resting wheels 13.

Claims

1. A self-propelled cart (1) for transporting heavy loads
of the type comprising: a chassis (2) having, on top,
a substantially horizontal loading deck (3) on which
the item to be transported rests; and a series of piv-
oting wheel assemblies (4) that are located beneath
the chassis (2), each with the capability of rotating,
on command, about a respective reference axis (A);
each pivoting wheel assembly (4) comprising: a
slewing bearing (10) which is fixed to the chassis (2)
with the capability of rotating about said reference
axis (A); a servo-motor (11) which is adapted to ro-
tate, on command, the slewing bearing (10) about
said reference axis (A); a horizontal axle (12) which
is located beneath the slewing bearing (10), is con-
nected to the slewing bearing (10) so as to rotate
together with the latter, and is provided with at least
two ground-resting wheels (13) coaxial to one an-
other; and an active suspension (14) which is inter-
posed between the horizontal axle (12) and the slew-
ing bearing (10), and is capable of varying, on com-
mand, the distance (d) between the plane on which
the slewing bearing (10) lies and rotates and the ro-
tation axis (R) of the two wheels (13);
the horizontal axle (12) of at least one of said pivoting

wheel assemblies (4) comprising: a central hub (17)
which extends between the two wheels (13) of the
axle substantially coaxial to the wheel rotation axis
(R) and is laterally connected to the slewing bearing
(10) via a hinge (18) that allows the central hub (17)
to swing about a first axis (B) which is substantially
perpendicular to said reference axis (A) and is sub-
stantially parallel and spaced from the wheel rotation
axis (R); and an engine (15) adapted to drive into
rotation the wheels (13) of the axle about the com-
mon rotation axis (R);
the self-propelled cart (1) being characterised in
that the engine (15) is located outside of the central
hub (17), spaced beside the central hub (17), and is
supported by a transversal bracket (22) that pro-
trudes from the central hub (17) substantially on the
opposite side with respect to the hinge (18).

2. Self-propelled cart according to Claim 1, wherein the
engine (15) is connected to the wheels (13) of the
horizontal axle (12) via a transversal powertrain (23).

3. Self-propelled cart according to Claim 2, wherein the
transversal powertrain (23) is at least partially ac-
commodated inside the transversal bracket (22).

4. Self-propelled cart according to Claim 2 or 3, wherein
the transversal bracket (22) has a plate-like structure
substantially perpendicular to the wheel rotation axis
(R), and the engine (15) is cantileverly fixed to the
distal end of the transversal bracket (22).

5. Self-propelled cart according to any one of the pre-
ceding claims, wherein the central hub (17) accom-
modates a differential gear (19) and two drive shafts
(20) that are located on opposite sides of the differ-
ential gear (19) and transmit the rotatory motion from
the differential gear (19) to the wheels (13) of the
axle.

6. Self-propelled cart according to Claim 5, wherein the
transversal powertrain (23) drives into rotation the
differential gear (19).

7. Self-propelled cart according to any one of Claims 2
to 6, wherein the transversal powertrain (23) com-
prises: a first cogwheel (26) which is fixed in axially
rotatable manner on the transversal bracket (22) and
is driven into rotation by the engine (15); a second
cogwheel (27) which is located between the wheels
(13) of the axle and is designed to drive into rotation
said wheels (13); and at least a third transmission
gear (28) adapted to transmit the rotary motion from
the first cogwheel (26) to the second cogwheel (27).

8. Self-propelled cart according to any one of the pre-
ceding claims, wherein the slewing bearing (10) is
provided with a transversal protruding arm (16) that
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cantileverly extends downwards with a given tilting
angle with respect to the plane where the slewing
bearing (10) lies and rotates; the horizontal axle (12)
being pivotally joined to the distal end of the trans-
verse arm (16) of the slewing bearing (10).

9. Self-propelled cart according to any one of the pre-
ceding claims, wherein the active suspension (14)
comprises at least one hydraulic or pneumatic cyl-
inder (30) which is interposed between the horizontal
axle (12) and the slewing bearing (10).

10. Self-propelled cart according to Claim 9, wherein the
lower end of said at least one hydraulic or pneumatic
cylinder (30) is pivotally joined/hinged to the trans-
versal bracket (22) that supports the engine (15).

11. Self-propelled cart according to any one of the pre-
ceding claims, characterised by additionally com-
prising an electronic control unit (5) which is placed
on the chassis (2) and is adapted to control the var-
ious pivoting wheel assemblies (4).

12. Self-propelled cart according to Claim 11, charac-
terised by additionally comprising a remote control
(6) for remote driving, which is separate and discrete
from the rest of the vehicle, and is adapted to control
the electronic control unit (5).

13. Self-propelled cart according to any one of the pre-
ceding claims, wherein the engine (15) is an electric
or hydraulic motor.

14. Self-propelled cart according to any one of the pre-
ceding claims, wherein said reference axis (A) is sub-
stantially vertical.
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