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(57) Abrégée/Abstract:

A power plant for electric earth-moving and agricultural vehicles with four-wheel drive which comprises a supporting chassis, an
electric motor drive for driving wheels of the vehicle; the motor drive comprises a gear-type reduction and distribution unit which Is
Installed in a housing which is rigidly coupled to the chassis, at least two electric motors whose body Is fixed to the housing, a front
longitudinal distribution shaft and a rear longitudinal distribution shaft which protrude from the housing, two differentials which are
fitted at the ends of the distribution shafts and from which a front axle and a rear axle respectively protrude for respective pairs of
driving wheels, at least one of the axles being provided with steering elements; and an assembly for an oscillating support of the
front axle which Is fixed, in a downward region, to a front end of the supporting chassis.
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POWER PLANT FOR ELECTRIC EARTH-MOVING AND
AGRICULTURAL VEHICLES WITH FOUR-WHEEL DRIVE
ABSTRACT OF THE DISCLOSURE

A power plant for electric earth-moving and agricultural vehicles with
four-wheel drive which comprises a supporting chassis, an electric motor
drive for driving wheels of the vehicle; the motor drive comprises a gear-
type reduction and distribution unit which is installed in a housing which is
rigidly coupled to the chassis, at least two electric motors whose body 1s
fixed to the housing, a front longitudinal distribution shaft and a rear
longitudinal distribution shaft which protrude from the housing, two
differentials which are fitted at the ends of the distribution shafts and from
which a front axle and a rear axle respectively protrude for respective pairs
of driving wheels, at least one of the axles being provided with steering
elements; and an assembly for an oscillating support of the front axle which

1s fixed, in a downward region, to a front end of the supporting chassis.
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T'he present invention relates to a power plant for electric earth-moving
and agricultural vehicles with four-wheel drive.

Vehicles with a hydraulic drive controlled by a pump which is driven by
an 1internal-combustion engine are also known for earth-moving and
agricultural work: in particular, some vehicles can be fitted, at the front or at
the rear, with buckets, loading shovels, blades, lifting forks, excavators,
mills, drills, rotating brushes or equipment of any kind which is actuated
hydraulically. Power plants for vehicles of this type are extremely effective,
but when used in enclosed spaces, such as mines, basements, ship holds,
industrial buildings, historical city centers, cemeteries or the like, they have
the drawback that their internal-combustion engines emit exhaust gases and
produce noise at levels which are particularly unwanted in such
environments.

In practice, there is the need for vehicles which reduce the coefficients of
acoustic and chemical aggressiveness and which in giving broad assurances
of environment-friendliness have a gentle impact on the user and on the
citizens involved.

On the other hand, differently from battery-powered electric-drive
vehicles known as fork-lift trucks, which are meant to usually work on level
ground and on the same site, earth-moving vehicles must be able to travel
for significant stretches on roads, including unpaved roads, without stations

for recharging or replacing the batteries.

The aim of the present invention is to provide a power plant for electric
earth-moving and agricultural vehicles with four-wheel drive which can
travel over significant distances on roads, can operate without emitting toxic
gases, can be fitted with equipment of any kind which can be actuated

hydraulically and has a significant operating range.




10

15

20

25

30

CA 02299802 2000-02-23

2

Within the scope of this aim, an object of the present invention is to
provide a structure which is simple, relatively easy to provide in practice,
safe in use, effective in operation and relatively modest in cost.

This aim, this object and others which will become apparent hereinafter
are achieved by a power plant for electric earth-moving and agricultural
vehicles with four-wheel drive according to the present invention,
Ccharacterized in that it comprises a supporting chassis, an electric motor
drive for the driving wheels of the vehicle which comprises a gear-type
reduction and distribution unit which is installed in a housing which is
rigidly coupled to said chassis, at least two electric motors whose body is
fixed to said housing, a front longitudinal distribution shaft and a rear
longitudinal distribution shaft which protrude from said housing, two
differentials which are fitted at the ends of said distribution shafts and from
which a front axle and a rear axle respectively protrude for respective pairs
of driving wheels, at least one of said axles being provided with steering
elements, and an assembly for the oscillating support of said front axle
which is fixed, in a downward region, to the front end of said supporting

chassis.

Further characteristics and advantages of the present 1nvention will
become apparent from the following detailed description of a preferred but
not exclusive embodiment of a power plant for electric earth-moving and
agricultural vehicles with four-wheel drive according to the invention,
illustrated only by way of non-limitative example in the accompanying
drawings, wherein:

Figure 1 is a schematic perspective view of the power plant for electric
earth-moving and agricultural vehicles with four-wheel drive according to
the invention;

Figure 2 is side view of the power plant;

Figure 3 is a top view of the power plant;
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Figures 4a-4c are block diagrams of the electric power supply of the
travel motor drive assembly of the vehicle with two electric motors in
various planned coupling options; and

Figure 5 is a front view of a gear-type distribution and reduction unit of

the power plant.

With particular reference to the above figures, the reference numeral 1
generally designates a power plant for electric earth-moving and agricultural
vehicles with four-wheel drive according to the invention, whose usual
direction of forward travel has been designated by the arrow A.

The power plant 1 comprises a supporting chassis 2, an electric motor
drive 3 for driving wheels of the vehicle, and an assembly 4 for the
oscillating support of the front axle of the vehicle which is fixed, in a
downward region, to the front end of the supporting chassis.

The motor drive 3 comprises a gear-type reduction and distribution unit S
which is installed in a housing 6 which is rigidly coupled to the chassis: the
reference numerals 8 and 9 designate two electric motors whose bodies are
fixed to the housing 6: the horizontal output shafts of the motors 8 and 9
support respective toothed sprockets 10 which, optionally by means of an
interposed idler gear 11, drive a gear 12 which is keyed onto a front
longitudinal distribution shaft 13 and onto a rear longitudinal distribution
shaft 14, both of the shafts protruding from the housing.

The shafts 13 and 14 can be either a single rigid shaft whose two ends
protrude from the housing or two separate shafts which are mutually
connected by a differential of the self-locking or manually lockable type for
road travel.

Two differentials 15 and 16 are installed at the respective ends of the two
shafts 13 and 14, and a front axle 17 and a rear axle 18 protrude respectively
from the differentials and are meant for respective pairs of hubs and

respective driving wheels 19a, 19b and 20a, 20b. At least one of the axles is
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provided with steering elements: in the particular case shown, both axles
have respective conventional steering elements 21 and 22.

The reference numeral 23 generally designates an assembly for an
oscillating support of the front axle which is fixed, in a downward region, to
a front end of the supporting chassis 2.

Advantageously, in the supporting chassis 2, in a median and lower
position, there is a transversely open tunnel 24 for installing a set of
batteries B.

The tunnel 24 forms a box-like compartment which can be a single
through compartment or can be constituted by a pair of compartment
sections separated by a duct for the passage of the front distribution shaft.

Conveniently, the chassis is provided with additional compartments for
arranging a second set of batteries, for example above the front wheels.

As shown above, there are two electric motors 8 and 9 for the driving
wheels which are connected by means of the distribution and reduction unit
to the distribution shafts 13 and 14 and can be connected, by means of a
control unit 25, to the set of batteries B in series or individually or in
parallel, in order to be able to provide incrementally higher speeds:
advantageously, the shafts 13 and 14 have, at their ends, respective
universal joints 26a, 26b, 27a and 27b.

In another embodiment there are four electric motors: two are associated
with a front distribution and reduction unit and two are associated with a
rear distribution and reduction unit.

The battery sets B are of the type known as gel or absorbed-acid
batteries, and are adapted to operate even with high inclinations and under
Intense mechanical stress.

A disk 28 is fixed at right angles to one of the distribution shafts,
particularly to the front one, and is adapted to be braked by two braking
shoes 29a and 29b.

Advantageously, the vehicle is provided with a platform 30 on which an
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electricity-generating unit can be carried in order to recharge the battery
sets: the unit can be deposited in an area where it can operate without
causing pollution problems and can be connected, even by means of a long
cable, to the vehicle in order to recharge the batteries during operation.

The power plant for electric earth-moving and agricultural vehicles with
four-wheel drive according to the invention is capable of covering even long
stretches on roads, since the travel motors can be supplied by any one of the
battery sets so as to increase speed or range according to requirements;
moreover, 1t can operate without emitting toxic gases and can be fitted with
equipment of any kind which can be actuated hydraulically.

It has thus been shown that the invention achieves the intended aim and
object.

The invention thus conceived is susceptible of numerous modifications
and variations, all of which are within the scope of the inventive concept.

All the details may furthermore be replaced with other technically
equivalent ones.

In practice, the materials used, as well as the shapes and the dimensions,
may be any according to requirements without thereby abandoning the

scope of the protection of the appended claims.
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CLAIMS:

1. A power plant for electric earth-moving and agricultural vehicles with
four-wheel drive, comprising a supporting chassis, an electric motor drive
for driving wheels of the vehicle, said motor drive comprising a gear-type
reduction and distribution unit which 1s 1nstalled in a housing which 1s
rigidly coupled to said chassis, at least two electric motors whose body 1s
fixed to said housing, a front longitudinal distribution shaft and a rear
longitudinal distribution shaft which protrude from said housing, two
differentials which are fitted at the ends of said distribution shafts and from
which a front axle and a rear axle respectively protrude for respective pairs
of said driving wheels, at least one of said axles being provided with steering
elements; and an assembly for an oscillating support of said front axle which
1s fixed, in a downward region, to a front end of said supporting chassis,
wherein said front and rear longitudinal distribution shafts are a single rigid

shaft whose two ends protrude from said housing.

2. The power plant according to claim 1, wherein said electric motors are
connected to said distribution shafts by means of said reduction and
distribution unit and can be connected, by means of a control unit, to a set of
batteries 1n series or individually or in parallel in order to be able to provide

incrementally higher speeds.

3. The power plant according to claim 1, wherein said front and rear
longitudinal distribution shafts are separate and are mutually connected by a

differential of self-locking or manually-lockable type for road travel.

4 The power plant according to claim 1, wherein said supporting chassis
has, 1n a median position and in a downward region, a transversely open

tunnel for inserting a first set of batteries.
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5. The power plant according to claim 4, wherein said supporting chassis

has compartments arranged substantially above the front wheels for a second

set of batteries.

6. The power plant according to claim 5, wherein said first and second
battery sets are of a type known as gel-cell or absorbed-acid batteries and are

adapted to operate even with high inclinations and under intense mechanical

S{ress.

7. The power plant according to claim 1, wherein a disk is fixed at right
angles to one of said distribution shafts and is adapted to be braked by a pair

of braking shoes.

3. The power plant according to claim 1, comprising four electric motors
for the driving wheels, said motors being connected in pairs by means of a
front distribution and reduction unit and a rear distribution and reduction
unit, said motors being connectable by means of a control unit to a set of
batteries in series or individually or in parallel in order to be able to provide

incrementally higher speeds.

9. A power plant for electric earth-moving vehicles with four-wheel
drive, comprising a supporting chassis, an electric motor drive for driving
wheels of the vehicle, said motor drive comprising a gear-type reduction and
distribution unit which i1s installed in a housing which 1s ngidly coupled to
said chassis, a front longitudinal distribution shaft and a rear longitudinal
distribution shaft which protrude from said housing, at least two electric
traction motors whose body 1s fixed to said housing such that the two motors
are connected to said distribution shafts, two differentials which are fitted at
the ends of said distribution shafts and from which a front axle and a rear

axle respectively protrude for respective pairs of said driving wheels, at least
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one of said axles being provided with steering elements; a supporting
element for an oscillating support of said front axle which 1s fixed, in a
downward region, to a front end of said supporting chassis; and a control
unit for connecting 1n series or individually or in parallel said at least two
electric traction motors to an electric power supply, in order to drive said
distribution shafts and to provide four wheel drive at incrementally higher
speeds, depending on whether said control unit connects said at least two
electric traction motors 1n series or individually or in parallel to said electric

power supply.

10.  The power plant according to claim 9, wherein said electric motors are
connected to said distribution shafts by means of said reduction and
distribution unit and can be connected, by means of said control unit, to a set
of batteries in series or individually or in parallel which constitute said

electric power supply.

11. The power plant according to claim 9, wherein said front and rear
longitudinal distribution shafts are a single rigid shaft whose two ends

protrude from said housing.

12.  The power plant according to claim 9, wherein said front and rear

longitudinal distribution shafts are separate and are mutually connectable.

13.  The power plant according to claim 9, wherein said supporting chassis

has, in a median position and in a downward region, a transversely open

tunnel for inserting a first set of batteries.

14.  The power plant according to claim 13, wherein said supporting

chassis has compartments arranged substantially above the front wheels for a

second set of batteries.
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15. The power plant according to claim 14, wherein said first and second

battery sets are of a type known as gel-cell or absorbed-acid batteries.

16. The power plant according to claim 9, wherein a disk is fixed at right
angles to one of said distribution shafts and i1s adapted to be braked by a pair

5 of braking shoes.
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