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Description
FIELD OF THE INVENTION

[0001] The present invention concerns a truck mixer
provided with a device to make the concrete-mixing drum
rotate.

[0002] In particular, the device at least partly uses the
mechanical energy of the heat engine, provided to move
the vehicle, in order to feed a second motor associated
with the rotating drum.

BACKGROUND OF THE INVENTION

[0003] Itis known to use truck mixers to transport con-
crete from a production plant to the building site where
the concrete is used.

[0004] Both during the loading step in the production
plant and during the transport step toward the site, the
concrete must be kept malleable, and therefore the ro-
tating drum, which contains the concrete, must be kept
in constant rotation to prevent the concrete from drying
or hardening.

[0005] Moreover, upon arrival at the site, the truck mix-
er sometimes has to wait its turn to unload. During this
step too, the rotating drum must be kept in constant ro-
tation.

[0006] Before the unloading step, the concrete under-
goes a homogenization step in which the drum of the
truck mixer is made to rotate at its maximum rotation
speed.

[0007] During the unloading step of the concrete the
drum is made to rotate in a direction opposite the mixing
direction.

[0008] In known truck mixers, the rotation of the rotat-
ing drum occurs normally using a hydraulic motor, which
is moved by a group of pumps commanded by a heat
engine which is usually a diesel engine. The heat engine
can be the one that moves the vehicle or an auxiliary
engine independent from that of the vehicle which is
mounted on it.

[0009] Onedisadvantage of knowntruck mixers is that,
in order to command the hydraulic motor associated with
the rotating drum, the heat engine must be kept always
in motion, during both the loading step and the unloading
step of the concrete, at least until the unloading step is
finished, with consequent emissions of exhaust gases
which are harmful both for the health and the environ-
ment.

[0010] From documents JP-A-2003/226192, JP-A-
2003/301802, and from document DE-U-20 2009
001416 a solution is known in which the rotating drum of
the truck mixer is driven by means of an electric motor.
[0011] In particular, document JP-A-2003/226192 de-
scribes a truck mixer provided with a rotating drum con-
nected directly, by means of reduction members, to the
electric motor. The electric motor is fed, depending on
the functioning conditions, either by an electric energy
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generator driven directly by the heat engine of the truck
mixer, or by electric energy accumulation batteries. The
selection of the electric feed to the electric motor by the
generator or the batteries is done by a switch. Stabiliza-
tion devices are also provided, to stabilize the electric
energy supplied by the electric generator and speed ad-
justment devices.

[0012] This solution is not very efficient, it has a re-
duced operating flexibility and low electric yield, with a
consequent reduction in functioning autonomy.

[0013] One purpose of the present invention is to ob-
tain a truck mixer whose drum is made to rotate exclu-
sively by means of electric means without requiring a
hydraulic type application as provided in document JP-
A-2003/301802 for example.

[0014] Another purpose of the present invention is to
obtain a truck mixer provided with electric means to ac-
tuate the drum which are efficient, flexible and which al-
low to obtain a higher functioning autonomy.

[0015] Another purpose of the present invention is to
obtain a truck mixer provided with a device able to make
the rotating drum of the cement mixer rotate without
needing to keep the heat engine functioning when the
vehicle is stopped.

[0016] Another purpose of the present invention is to
achieve areduction in fuel consumption, for example die-
sel oil, and a reduction of the corresponding emissions,
for example carbon dioxide and particulate, thus avoiding
problems of cost and environmental pollution.

[0017] Another purpose is to achieve a reduction in
noise and to safeguard the health of the people who are
in the vicinity of the truck mixer, including the operators
at the building site where the truck mixer is.

[0018] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0019] The present invention is set forth and charac-
terized in the independent claims, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.

[0020] Inaccordance with the above purposes, a truck
mixer according to the present invention comprises a ve-
hicle provided with first motor means, which cooperate
with a movement unit having wheels to move the vehicle,
a concrete mixer mounted on the vehicle and having a
rotating drum, and a device to make the drum selectively
rotate by means of second motor means.

[0021] In accordance with one feature of the present
invention, the second motor means comprise an electric
motor connected directly, that is, by possible mechanical
means, to the drum of the concrete mixer, and an electric
energy generator unit suitable to selectively feed the
electric motor.

[0022] According to another feature, the electric ener-
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gy generator unit is suitable to be associated to the first
motor means, to transform at least part of the mechanical
energy produced by the first motor means into electric
energy.

[0023] In this way it is possible to exploit and use at
least a part of the energy produced by the first motor
means, provided mainly to move the vehicle, in order to
command the electric motor connected to the rotating
drum.

[0024] Moreover, with the present invention, the drum
is made to rotate exclusively by means of electric means,
avoiding the use of hydraulic components. This therefore
avoids the use of oil, with consequent reduction of envi-
ronmental impact, of the cost of disposing of the oil, and
reduction in maintenance interventions.

[0025] Inaccordance with another feature of the inven-
tion, the electric energy generator unit comprises:

- analternator which can be connected to the first mo-
tor means in order to convert the mechanical energy
supplied by the first motor means into electric ener-
ay;

- firsttension conversion means from alternate to con-
tinuous, connected to the alternator in order to con-
vert the electric energy produced by the alternator;

- atleastan accumulator of continuous electric energy
connected to the first conversion means in order to
accumulate at least the electric energy produced by
the first conversion means;

- second tension conversion means from continuous
to alternate, connected to the accumulator in order
to supply alternate electric energy to the electric mo-
tor.

[0026] In accordance with the present invention, the
aforesaid first motor means comprise a heat engine, pro-
vided with a drive shaft, and the electric energy generator
unit comprises an alternator, connected to the drive shaft
of the heat engine to absorb mechanical energy from the
drive shaft to be converted into electric energy.

[0027] The at least one accumulator, associable both
with the alternator and with a possible external source of
electric energy, allows to accumulate electric energy pro-
duced by the alternator at least when the first motor
means are activated. The electric motor can therefore
take electric energy both directly from the alternator and
from the accumulator.

[0028] According to a variant, the accumulator can be
connected to an external source of energy such as an
external electric network. To this purpose, another ten-
sion conversion mean from alternate to continuous is
connected to the accumulator in order to convert the elec-
tric energy supplied by the external source of electric
energy.

[0029] With the truck mixer according to the present
invention, we obtain the advantage of reducing the fuel
and the corresponding gaseous emissions, which are
harmful for health and the environment.
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[0030] Moreover, the overall noise generated during
the operations of unloading the concrete is also reduced
to a minimum, because those operations can be carried
out with the heat engine switched off, feeding the electric
motor coupled to the drum of the concrete mixer with the
energy accumulated in the accumulators.

[0031] Moreover, with the use of the electric motor and
the associated electric energy generator unit, a greater
efficiency is obtained in the chain of energy transforma-
tion, given that the electric components usually have bet-
ter yields than the hydraulic components used in known
truck mixers.

[0032] The present invention also concerns the meth-
od to make the drum of the truck mixer as described
above rotate: the method comprises a first step in which
the second motor means, comprising the electric motor
connected to the drum, make the latter rotate, and a sec-
ond step in which the electric motor is fed by an electric
energy generator unit.

[0033] The method also provides that, in the second
step it is provided to:

- connectthe firstmotor means to an alternator to gen-
erate alternate electric energy,

- convertthe alternate electric energy produced by the
alternator into continuous electric energy,

- accumulate the continuous electric energy in an
electric energy accumulator,

- convert the continuous electric energy of the accu-
mulator once again into alternate energy, and

- feed the electric motor with the alternate electric en-
ergy in order to make the drum rotate directly.

DESCRIPTION OF THE DRAWINGS

[0034] These and other characteristics of the present
invention will become apparent from the following de-
scription of a preferential form of embodiment, with ref-
erence to the attached drawings wherein:

- fig. 1is alateral and schematic view of a truck mixer
according to the present invention;
- fig. 2is a schematized view of the truck mixerinfig. 1.

DESCRIPTION OF ONE FORM OF EMBODIMENT

[0035] With reference tofig. 1, a truck mixer 10 accord-
ing to the present invention comprises a vehicle 11, for
example a truck, of any known type, provided with a frame
12 on which a rotating drum 16 of a concrete mixer 15 is
mounted. The capacity of the drum 16 is comprised, for
example, between 4 cubic meters and 12 cubic meters.
[0036] The vehicle 11 is provided with a main motor
unit 13 which comprises a heat engine 20 (fig. 2), for
example the diesel type, fed by fuel contained in a tank
19. The heat engine 20 is provided with a drive shaft 21
provided to make a transmission shaft 22 of a movement
unit 14, provided with drive wheels 27, rotate by means
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of a clutch 23 and a gearbox 24, of any known type.
[0037] The heat engine 20, which is for example able
to supply power comprised between 250 kW and 350
kW, by means of the movement unit 14, allows the vehicle
11 to move along the road, for example from the concrete
production plant to a building site or vice versa.

[0038] One or more electronic devices to recover ki-
netic/mechanical energy 28, also known as KERS (Ki-
netic Energy Recovery System) are associated with the
drive wheels 27, and allow to recover part of the kinet-
ic/mechanical energy of the movement unit 14, which
would otherwise be dispersed by the brakes in the form
of heat, during the deceleration and braking of the truck
mixer 10.

[0039] A device 29 suitable to make the drum 16 se-
lectively rotate is mounted on the vehicle 11.

[0040] In this case the device 29 comprises an electric
energy generator unit 30, suitable to feed an electric mo-
tor 31, for example of the three-phase type, which is con-
nected mechanically, for example by means of reduction
members such as a speed reducer 32, to the drum 16.
[0041] The electric energy generator unit 30 comprises
an alternator 35, which is connected to the drive shaft
21, by means of a driven shaft 36 with the possible inter-
position of a speed reducer 37.

[0042] The alternator 35 is suitable to transform the
mechanical energy of the drive shaft 21 into electric en-
ergy, in the form of alternate current, which is subse-
quently transformed into a continuous current needed to
load one or more electric energy accumulators 40, which
are rechargeable, of the lithium type for example.
[0043] The electric energy generator unit 30 also com-
prises the following three conversion means of electric
energy, in this case three current converters:

- afirstconverter41, to transform the alternate tension
produced by the alternator 35 into continuous ten-
sion to feed the at least one accumulator 40;

- asecond converter 43, in this case a currentinverter,
to transform the continuous tension available from
the accumulators 40 into an alternate tension, need-
ed to feed the electric motor 31, and

- another and possible third converter 42, to transform
the alternate tension, coming from an external elec-
tric network 45, into a continuous tension, needed
to feed the accumulators 40. The first converter 41
and the third converter 42 can each comprise one
or more current rectifiers to allow the adequate feed
of the accumulators 40.

[0044] The electric motor 41, fed by the electric energy
generator unit 30, is able to supply the power needed,
for example comprised between 50 kW and 80 kW, for
the rotation of the drum 16.

[0045] The accumulators 40 can be recharged in one
of the three following modalities.

[0046] A first recharging modality provides to connect
the electric energy generator unit 30 to an external elec-
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tric network 45. In this case the alternate current supplied
by the external electric network 45 is converted, through
the third converter 42, into a continuous current to charge
the accumulators 40. Recharging the accumulators 40
by a connection to the electric network 45 can be quick
if an industrial network is used or slower if a domestic-
type network is used. To this purpose, the electric energy
generator unit 30 can be provided with suitable electric
components to allow connection either to a domestic net-
work or to an industrial network.

[0047] A second recharging modality provides to use
the mechanical energy derivable from the drive shaft 21.
Indeed, by means of the driven shaft 36, this energy is
able to make the alternator 35 active, which by means
of the first converter 41 is able to supply the accumulators
40 with the energy needed to recharge them.

[0048] A third recharging modality provides that the ac-
cumulators 40 are recharged using part of the kinetic/me-
chanical energy of the movement unit 14, by means of
electronic devices to recover kinetic/mechanical energy
28.

[0049] The electric motor 31 is fed directly by the ac-
cumulators 40 which, depending on the functioning con-
ditions, are recharged directly either by the alternator 35,
or by the electric network 45 or by the electronic devices
to recover kinetic/mechanical energy 28 or alternatively
by a combination of these three. This solution allows to
optimize the charging of the accumulators 40 independ-
ently of the specific functioning needs required instanta-
neously by the electric motor 31. This allows to obtain an
extremely versatile electric energy generator unit 30, with
high functioning yields, and having a high functioning au-
tonomy.

[0050] The truck mixer 10 as described heretofore
functions as follows.

[0051] When the truck mixer 10 is stopped for a rela-
tively long period, longer than an hour for example, such
as when it is in a concrete production plant to be filled
with concrete, the aforementioned first modality is used
to charge the electric energy accumulators 40.

[0052] When the truck mixer 10 is moving, and the
drum 16 is made to rotate slowly by the electric motor
31, then there is also the simultaneous recharging of the
accumulators 40, using part of the mechanical energy of
the drive shaft 21, that is, by means of the second re-
charging modality, and possibly part of the electric energy
produced by the electronic devices 28, using the third
recharging modality.

[0053] On the other hand, when the truck mixer 10 is
stopped in the building site or nearby, and the drum 16
must continue to rotate, the electric motor 31 is fed ex-
clusively using the electric energy of the accumulators
40. This step is characteristic of the functioning of the
truck mixer 10 during the concrete-unloading step, as the
accumulators 40 are completely charged.

[0054] Inthe case where the accumulators 40 are com-
pletely discharged, it is always possible to take power
from the heat engine 20 to be converted into electric en-
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ergy using the alternator 35.

[0055] It is clear that modifications and/or additions of
parts may be made to the truck mixer 10 as described
heretofore, without departing from the field and scope of
the present invention.

[0056] Itis also clear that, although the present inven-
tion has been described with reference to a specific ex-
ample, a person of skill in the art shall certainly be able
to achieve many other equivalent forms of truck mixer,
having the characteristics as set forth in the claims and
hence all coming within the field of protection defined
thereby.

Claims

1. Truck mixer comprising a vehicle (11) provided with
first motor means (13) which comprises a heat en-
gine (20) connected by means of a drive shaft (21)
with a movement unit (14) having wheels (27) to ef-
fect the movement of said vehicle (11), a concrete
mixer (15) mounted on said vehicle (11) and com-
prising a drum (16), and a device (29) to selectively
make said drum (16) rotate by means of second mo-
tor means (30, 31), said second motor means (30,
31) comprising an electric motor (31) connected me-
chanically to said drum (16), and an electric energy
generator unit (30) suitable to selectively feed said
electric motor (31), wherein said electric energy gen-
erator unit (30) comprises:

- an alternator (35) connected to said drive shaft
(21) of the heat engine (20) of the first motor
means (13) by means of a driven shaft (36)
through the interposition of a speed reducer (37)
to transform the mechanical energy of the drive
shaft (21) into electric energy;

- first tension conversion means (41) from alter-
nate to continuous connected to said alternator
(35) in order to convert the electric energy pro-
duced by said alternator (35);

- at least a direct electric energy accumulator
(40) connected to said first conversion means
(41);

characterized in that said electric energy generator
unit (30) furthermore comprises:

- second tension conversion means (43) from
continuous to alternate connected to said accu-
mulator (40) in order to supply alternate electric
energy to said electric motor (31);

- third tension converter means (42) from alter-
nate to continuous connected to said accumu-
lator (40) to convert the electric energy supplied
by an external source of electric energy (45) to
said accumulator (40).
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2,

Truck mixer as in claim 1, characterized in that it
also comprises at least a device to recover kinet-
ic/mechanical energy (28), produced by the brakes
of said movement unit (14), and is suitable to be as-
sociated to said electric motor (31).

Truck mixer as in claim 2, characterized in that said
device to recover kinetic/mechanical energy (28) is
connected to said accumulator (40).

Truck mixer as in any claim hereinbefore, charac-
terized in that said electric motor (31) is connected
to said drum (16) by means of reduction members
(32).

Method to make rotate a drum (16) of a truck mixer
(10) having a vehicle (11) provided with first motor
means (13) comprising a heat engine (20) which co-
operate with a wheeled movement unit (14), to effect
the movement of said vehicle (11), said method com-
prising a first step in which second motor means (30,
31), comprising an electric motor (31) connected to
said drum (16), make said drum (16) rotate, and a
second step in which said electric motor (31) is fed
by an electric energy generator unit (30), wherein
said second step provides to:

- connect said first motor means (13) to an al-
ternator (35) to generate alternate electric ener-
ay,

- convert the alternate electric energy produced
by said alternator (35) into continuous electric
energy,

- accumulate said continuous electric energy in
an electric energy accumulator (40), character-
ized in that said second step provides further-
more to:

- convert said continuous electric energy of
said accumulator (40) once again into alter-
nate energy,

- feed said electric motor (31) with the alter-
nate electric energy in order to directly make
said drum (16) rotate;

- connect said accumulator (40) to an exter-
nal source of electrical energy (45) through
a converter (42).

Method as in claim 5, characterized in that during
said second step said electric energy generator unit
(30) transforms at least a part of the mechanical en-
ergy produced by said first motor means (13) into
electric energy.

Method as in any claim 5 or 6, characterized in that
during said second step said at least one accumu-
lator (40) is electrically fed by at least a device to
recover kinematic/mechanical energy (28) produced
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by the brakes of said movement unit (14).

Patentanspriiche

1.

Fahrzeug mit Mischerfunktion, umfassend ein Fahr-
zeug (11), ausgerustet mit ersten Motormitteln (13),
welche eine Warmemaschine (20) umfassen, ver-
bunden mittels einer Antriebswelle (21) mit einer Be-
wegungseinheit (14) mit Raddern (27), um die Bewe-
gung des Fahrzeugs (11) zu bewirken, einen Beton-
mischer (15) befestigt auf dem Fahrzeug (11) und
umfassend eine Trommel (16) und ein Gerat (29),
um die Trommel (16) selektiv rotieren zu lassen mit-
tels zweiten Motormitteln (30, 31), wobei die zweiten
Motormittel (30, 31) einen elektrischen Motor (31)
umfassen, der mechanisch mit der Trommel (16)
verbunden ist, und eine Generatoreinheit fir elektri-
sche Energie (30), die geeignetist, selektiv den elek-
trischen Motor (31) anzutreiben, wobei die Genera-
toreinheit fir elektrische Energie (30) umfasst:

- einen AC Generator (35), der mit der Antriebs-
welle (21) der Warmemaschine (20) der ersten
Motormittel (13) mittels einer Antriebswelle (36)
durch Zwischenschaltung eines Reduktionsge-
triebes bzw. Geschwindigkeitsreduzierers (37)
verbunden ist, um die mechanische Energie der
Antriebswelle (21) in elektrische Energie zu
transformieren;

- erste Spannungskonvertierungsmittel (41)
vom Wechsel- zum Gleichstrom verbunden mit
dem AC Generator (35), um die elektrische En-
ergie, die durch diesen AC Generator (35) er-
zeugt wird, umzuwandeln;

- mindestens einen unmittelbaren elektrischen
Energieakkumulator (40), der mit den ersten
Umwandlungsmitteln (41) verbunden ist;

dadurch gekennzeichnet, dass die Generatorein-
heit fiir elektrische Energie (30) weiterhin umfasst:

- zweite Spannungskonvertierungsmittel (43)
von Gleichstrom zu Wechselstrom, verbunden
mit dem Akkumulator (40), um dem elektrischen
Motor (31) Wechselstrom-Energie bereitzustel-
len;

- dritte Spannungskonvertierungsmittel (42)
vom Wechsel- zum Gleichstrom, verbunden mit
dem Akkumulator (40), um elektrische Energie,
bereitgestellt durch eine externe Quelle von
elektrischer Energie (45), fur den Akkumulator
(40) umzuwandeln.

Fahrzeug mit Mischerfunktion nach Anspruch 1, da-
durch gekennzeichnet, dass es auch mindestens
eine Vorrichtung zur Gewinnung kinetischer/mecha-
nischer Energie (28) umfasst, die durch die Bremsen
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der Bewegungseinheit (14) erzeugt wird und die ge-
eignetist, mit dem elektrischen Motor (31) assoziiert
zu werden.

Fahrzeug mit Mischerfunktion nach Anspruch 2, da-
durch gekennzeichnet, dass die Vorrichtung zur
Gewinnung kinetischer/mechanischer Energie (28)
mit dem Akkumulator (40) verbunden ist.

Fahrzeug mit Mischerfunktion nach einem der vor-
genannten Anspriiche, dadurch gekennzeichnet,
dass der elektrische Motor (31) mitder Trommel (16)
mittels von Reduktionselementen (32) verbunden
ist.

Verfahren, um eine Trommel (16) eines Fahrzeugs
mit Mischerfunktion (10) mit einem Fahrzeug (11)
rotieren zu lassen, ausgestattet mit ersten Motormit-
teln (13), umfassend eine Warmemaschine (20), die
mit einer r&dernen Bewegungseinheit (14) koope-
riert, um die Bewegung des Fahrzeuges (11) zu be-
wirken, wobeidas Verfahren einen ersten Schrittum-
fasst, in welchem die zweiten Motormittel (30, 31),
umfassend einen elektrischen Motor (31) verbunden
mit der Trommel (16), die Trommel (16) rotieren las-
sen und einen zweiten Schritt, bei welchem der elek-
trische Motor (31) von einer Generatoreinheit flr
elektrische Energie (30) gespeist wird, wobei dieser
zweite Schritt es ermoglicht:

- die ersten Motormittel (13) mit einem AC Ge-
nerator (35) zu verbinden, um die Wechsel-
strom-Energie zu erzeugen,

- die Wechselstrom-Energie, erzeugt durch den
AC Generator (35) in Gleichstrom-Energie um-
zuwandeln,

- die elektrische Energie in einem elektrischen
Energieakkumulator (40) zu akkumulieren,

dadurch gekennzeichnet, dass der zweite Schritt
es weiterhin ermdglicht:

- die Gleichstrom-Energie des Akkumulators
(40) wieder in eine Wechselstrom-Energie um-
zuwandeln,

- den elektrischen Motor (31) mit der Wechsel-
strom-Energie zu speisen, um die Trommel (16)
direkt rotieren zu lassen;

- den Akkumulator (40) an eine externe Quelle
elektrischer Energie (45) durch einen Konverter
bzw. Umrichter (42) anzuschlieRen.

Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, dass wahrend des zweiten Schritts die
Generatoreinheit fir elektrische Energie (30) min-
destens einen Teil der mechanischen Energie, die
durch die ersten Motormittel (13) erzeugt wird, in
elektrische Energie zu transformieren.
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Verfahren nach einem der Anspriiche 5 oder 6, da-
durch gekennzeichnet, dass wahrend des zweiten
Schrittes der mindestens eine Akkumulator (40)
elektrisch gespeist wird durch mindestens eine Vor-
richtung zur Gewinnung kinematischer/mechani-
scher Energie (28), erzeugt durch die Bremsen der
Bewegungseinheit (14).

Revendications

Camion-malaxeur comprenant un véhicule (11)
pourvu de premiers moyens formant moteur (13),
lesquels comprennent un moteur thermique (20)
connecté au moyen d’'un arbre d’entrainement (21)
avec une unité de déplacement (14) ayant des roues
(27) pour déplacer ledit véhicule (11), un mélangeur
de béton (15) monté sur ledit véhicule (11) et com-
prenant un tambour (16) et une dispositif (29) pour
entrainer en rotation sélectivement ledit tambour
(16) au moyen de seconds moyens formant moteur
(30, 31), lesdits seconds moyens formant moteur
(30, 31) comprenant un moteur électrique (31) con-
necté mécaniquement audittambour (16) et une uni-
té génératrice d’énergie électrique (30) apte a ali-
menter sélectivement ledit moteur électrique (31),
dans lequel ladite unité génératrice d’énergie élec-
trique (30) comprend :

- un alternateur (35) connecté audit arbre d’en-
trainement (21) du moteur thermique (20) des
premiers moyens formant moteur (13) aumoyen
d’un arbre entrainé (36) par I'intermédiaire d’'un
réducteur de vitesse (37) pour transformer
I'énergie mécanique de I'arbre d’entrainement
(21) en énergie électrique ;

- des premiers moyens de conversion de tension
(41) alternative en continue reliés audit alterna-
teur (35) afin de convertir I'énergie électrique
produite par ledit alternateur (35) ;

-aumoins un accumulateur d’énergie électrique
continue (40) connecté auxdits premiers
moyens de conversion (41) ;

caractérisé en ce que ladite unité génératrice
d’énergie électrique (30) comprend en outre :

- des deuxiemes moyens de conversion de ten-
sion (43) continue en alternative reliés audit ac-
cumulateur (40) afin de fournir de I'énergie élec-
trique alternative audit moteur électrique (31) ;
- des troisiemes moyens de conversion de ten-
sion (42) alternative en continue reliés audit ac-
cumulateur (40) pour convertir I'énergie électri-
que fournie par une source extérieure d’énergie
électrique (45) audit accumulateur (40).

2. Camion-malaxeur selon la revendication 1, carac-
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térisé en ce qu’il comprend au moins un dispositif
pour récupérer I'énergie cinétique/mécanique (28)
produite par les freins de ladite unité de déplacement
(14) et apte a étre associé audit moteur électrique
(31).

Camion-malaxeur selon la revendication 2, carac-
térisé en ce que ledit dispositif pour récupérer
I’énergie cinétique/mécanique (28) est relié audit ac-
cumulateur (40).

Camion-malaxeur selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que
ledit moteur électrique (31) est relié audit tambour
(16) au moyen d’organes réducteurs (32).

Procédé pour faire tourner un tambour (16) d’un ca-
mion-malaxeur (10) ayant un véhicule (11) pourvu
de premiers moyens formant moteur (13) compre-
nant un moteur thermique (20) qui coopére avec une
unité de déplacement a roues (14), pour déplacer
ledit véhicule (11), ledit procédé comprenant une
premiere étape dans laquelle des seconds moyen
formant moteur (30, 31), comprenant un moteur
électrique (31) relié audit tambour (16), font tourner
ledit tambour (16), et une seconde étape dans la-
quelle ledit moteur électrique (31) est alimenté par
une unité génératrice d’énergie électrique (30), dans
lequel ladite seconde étape prévoit de :

- connecter lesdits premiers moyens formant
moteur (13) a un alternateur (35) pour générer
de I’énergie électrique alternative,

- convertir I'énergie électrique alternative pro-
duite par ledit alternateur (35) en énergie élec-
trique continue,

- accumuler ladite énergie électrique continue
dans un accumulateur d’énergie électrique (40),
caractérisé en ce que ladite seconde étape
prévoit en outre de :

- convertir ladite énergie électrique continue
duditaccumulateur (40) a nouveau en éner-
gie alternative,

- alimenter ledit moteur électrique (31) avec
I'énergie électrique alternative afin de faire
tourner directement ledit tambour (16) ;

- connecter ledit accumulateur (40) a une
source extérieure d’énergie électrique (45)
a l'aide d’un convertisseur (42).

Procédé selon larevendication 5, caractérisé en ce
que durant ladite seconde étape, ladite unité géné-
ratrice d’énergie électrique (30) transforme au moins
une partie de I'énergie mécanique produite par les-
dits moyens formant moteur (13) en énergie électri-
que.
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Procédé selon la revendication 5 ou 6, caractérisé
en ce que durant ladite seconde étape, ledit ou les-
dits accumulateur(s) (40) est/sont alimenté(s) élec-
triquement par au moins un dispositif pour récupérer
I'énergie cinétique/mécanique (28) produite par les
freins de ladite unité de déplacement (14).
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